





aire Gee. 


es 


# 


Baie 





Poa’ 











Publishing Office, 


AND 





DEVOTED TO THE INTERESTS OF HeLUMINATION, VENTILATION, WATER 


IcAL REpPERT 


No. 42 Pine Street. = 





0 


CLSEAD. 








SUPPLY A 


\D) DIST] 


IBUTION, & GENERAL SCIENCE. 





VOLUME JXXVuind No.l. ) 
Whole No. 415 if 


NEW YORK, WEDNESDAY, JANUARY 2, 1878 





A. MM. CALLENDER & CO., Proprictors. 
G. WARREN DRESSER, Editor, 





CONTENTS. 
zg? An asterisk (*) denotes an illustrated article 
EDITORIALS 


TO OUT PRGONB ccc. cc. aces 1 
Gas Legisiation - Pe 2 
The Signs of the Times....... ‘ ap Eee 2 
Naphthalinue 2 


Correction to Article on ‘* Water Gas 


* by Robt. Brigzs 
in the Journal of Dec. 17 a F 2 


Review of the Coal Trade for 1877.............-+..-. » 2 
The Formation of Naphthaline and Related Topics 4 
Department of Public Works—KReport for the Quarter end 
ing Sept. 30, 1877. eat ae bay Pd oda en : EES . 6 
West of Scotland Association of Gas Managers.. z 
Gas-Light Intelligence............... ; Se saat 8 
CORRESPONDENCE— 
Mysterious Gas Explosion. ............ seeseseres 9 
I I IIE on 95 5.8 00h oid Ronb pend eedesiies 9 


Official Report of Exeminations of Illuminating Gas, 
made at the Photometrical Room of the Depariment of 


Public Works.. i aban ween eae sie! 0 
ink That Cannot be Erased............... cipal 10 
The T.lephone........ Coa Sedcweubec ncenesereces.e ; 10 
Hydraulic Eugineering in France...... ce ba <a cgu a 
To Bronze Iron Articles................ 12 
Prices of Gas Coals. ........0c.0s 12 





WISHING TO MAKE THIS JOURNAL an organ of intelligent dis- 
©ussion to those of our readers who may wish to gain or give 
information on the subjects to which its columns are devoted, 
the publishers solicit Correspondence for pubj§cation from 


all among them who make tne study of these subjects a plea- 


sure, Or a profession. 
Subscribers would confer a favor upon us by remitting 
CHECKS, or POST OFFICE MONEY ORDERS—ONLY. 


The price of this Journal is, in advance, $3.00 per An-« 
mum. Single Copies Fifteen Cents. 





&@” NEws AGENCY.—The American News Company, 
Chamber street, New York agents for this Journal. 
News dealers will please send orders to them. 





&@~ All communications to be addressed to “Whe Pro- 
rietors,’’ No. 42 Pine Street, Room 18, New York. 








TO OUR SUBSCRIBERS AND PATRONS 





in making remittances for subscriptions, always procure a 
draft on New York, or a Post OFFICE MONEY ORDER, if pos- 
sible. Where neither of these can be procured, send the 
money, but always in a REGISTERED LETTER. The registra- 
tion fee has been reduced to ten cents, and the registra- 
tion system has been found by the postal authorities to be 
actualiy an absolute protection against losses by mail. ALL 


Postmasters are obliged to register letters whenever request. 
ed to do so. 








NOTICE, 

VT All Collections for Advertisements, Subscriptions, etc., are 
made directly from this Ofice. We have Agents wp solicit the same 
They are not qusherized to Receipt for Money 











($3 PER ANNU 
) IN ADVANCE, 





TO OUR PATRONS | investments, conld today make more money while 

a selling gas at $2 than can possibly be made by 

We respectfully solicit from t) fa dozen companies, with $2.50 for the price 
influence in extending ft cireulat of the | per thous nd 

JouRNAL. There is not a stock! Wherever legislation is attempted in this coun- 

a director in a gas-light compa t it shonld be with this end in view. A well- 

be benefitted by a careful read “e regulated, single administration, conducted in 


and in order to seenre tious | 


themselves should be 





manufacturing cde partment solely on scientifie 


Mrineiple 


s, and in the financial department upon 


Devoted as it is to the dey d business principles, securing large sales at 
ence of gas-making, those w ur profits, will do much more to benefit the 
in the business could understand 1¢ nature of sumer than any opposition or competition. 
its operations much more ¢ vil t Vv kept This is the only solution of the trouble: and 
themselves j-osted in all matters ¢ ted there the sooner the fact is realized the sooner will the 
with. The material interest f the JouRNAL | people reap the benefits of cheaper gas. 
may also be advanced, and its usefulnessenlarged| The gas interest of a community should be one 
and increased by securing addit ! terest. We give below the advice on this topic 
tising columns, either smal hy the London Journal of Gas-Lighting in a re- 

—— | « ber which has come to our notice since 
GAS LEGISLATION. | the al written, Every word of it is as 
— true for this country as for London : 

As we pass into the new year the legis ‘The Metropolitan board of works having burnt 
the various States will begin to assemble, and the ir fingers in an attempt to purchase the Lon- 
usual number of ‘‘ bilis ’ for regulating gas ¢ don Gas Undertakings, have turned their atten- 


panies will begin to make their appearance. If 


some collector of curiosities had 
forethought to make a collection of all the vari 
ous bills presented in past years, and preserved 


them, what a remarkable literary and scientific 


interest might have attached thereto 
average good sense of the law makers has usually 


prevented the enactment into laws of most of 
these wild schemes, and in a very few states ar 
there any general laws on the statute books, reg- | 


ulating the manufacture of gas, If the gas inter. | 


ests were able to secure the passage of law , 
perly framed as regards purity and quality 
in addition thereto, giving some sevw ty the 


capital invested in the business, it would be of 
great advantage to manufacturer and 
alike. The greatest obstacle to the cheapening of | 
the price of gas today is the multiplying of gas 
companies in the same community, Competition, 


L 


opposition, or whatever name may be given to it, 
has always resulted in maintaing the price of gas 
higher than it would otherwise have bee 

{'wo capitals, or more, must draw interest, 
Two, or more, administrations must be paid for, 
and almost always two or more plants mantained 
where the business could be much more econom- 
ically conducted by one. 

This has been demonstrated, and finally admit- 
ted, in England; and the result there has been 
cheap gas and a fair profit secured, A single 


company lighting New York city, secured in its 





| mains to be said, however, that 


tion to another scheme, by the promotion of 
which the skin of the unfortunate ratepayer will 
The merits of this 


will doubtless be referred to in 


be still more de eply singed. 


scheme 


another 
column, and need not here be further noticed. 
Our object in now alluding to the matter is once 


| more to call attention to the fact that the amalga- 


mation of the London gas companies is still in- 
complete, and once more to point out that, with- 
out amalgamation, their existence and interest 
will always be in trouble. We have said exist- 


ence, but that must always be in peril. It re- 


the interests of 


i the companies can be better defended by one 


‘ompact combination rather than by several hay- 
At the pre- 
sent moment nothing is heard of further amalga- 
mations, but what is now recommended for the 
water companies will apply with equal force to 
the gas companies. It is absolutely essential 
that, for their common advantage, they should 


unite. 


ing more or less disjoined interests. 


It will probably be long before they are 
for the Metropolitan Board of 
Works area body who will disappear in the course 


again assailed, 


of afew years. But preparations must be made 
for a struggle which is sure to come, and scatter- 
ed forces are liable to defeat. What the 
constitution of the next Parliament may be, it is 
difficult to say. 


very 


The Liberal programme, as it is 
dimly discovered to us, shadows forth what may 
be called rather wide schemes of confiscation, 
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With Mr, Alderman Chamberlain of Birming- | well-dirceted economy, to show somewhat larger | Correction to Article on ‘“* Water Gas.” by 
ham, as Chancellor of the Exchequer—and who | n, 
knows but that may be his place in a Radical | duced business, than ever before. 
Cabinet ?—gas companies will fair badly, unless | same management been practiced in years before, 


they are fully prepared for an encounter which | qa fund micht have 


Liberal party to power. Disestablishment will 


be the order of the day, and gas companies may 


] 


What is in the wind it is difficult to see, but we | working are 


know that various influences antagonistic to the more and more so, to meet the universal ds 





interests of the Me tro} olitan con 
work, and if in the course of 


London is endowed with a complete municipal | gown. out of repair, and behind the age, becau 
organization, the position of the gas companies | times ; 
will be seriously threatened. We have at the! tion ¢ 
present moment no fear of what may be called | Jarger business when the general revival of trade, 
confiscation, but the future is dark, and fraught | which must be looked for soon. calls upon them 
with dangers. The best way of con.bating them | for a more extended supply. 
we see is by the very closest union for the pro-| should see every works in the country put in con- 
tection of common interests, and for this reason | dition to meet eve ry reasonable demand upon its 
we once more press upon our re aders the neces- capacity in the 
sity of a complete amalgamation of the Metropol- present depression cannot continue for ever, and 


gas companies,” yet the return of prosperity must be gradual a 





ume of the JournAL anda new year. For the} be forg: 


those having the best interests of the Journat at | turned off altogethe r. 


‘ 


heart, as well as for the ubstantial interest man- to this way become acenstomed to e. 4 
ifested by many of our readers duri the past it 
year, we take this opportun ty to return our sin way for 


cere thanks. I our efforts to make this a gas | ished re ‘eipts, 


maker's journal we have received the ] earty co- | put themse 
operation of the best men engaged in the practice | ¢] 
of this prolession, and we trust that at no timen be 
the future will they have cause to regret it. The} Waiting for better times, to attend to reconstruce- 
year just closed has not witnessed any very start- | tion and re pairs that are needed today, is an 


ling changes in the practice of gas-making \l- | pensive 


though steady and gradual improvement, not | rectors cannot satisfy their own minds as to what 
only in the condition of works, but in their re- | is best 
sults, has been ele arly shown to any one taking the best consulting talent, devoted especial 
the trouble to examine into the real condition of | the study and practice of the science of gas-mak 
our works to-day compared with what it was a|ing, which they can find. 
few years ago, times hard 

There is probably no better index of the condi- | but, 
tion of the general business of a community than | advice from those competent to give it. 
ean be found in the books of a well-regulated and | of instances are known where less than one hun- 


well-managed gas company. ‘Their services reach | dred dollars, spent in consulting competent engi 


into every nook and corner of the workshop, the 
factory, the little shop and the vast warehouse, 
the humbler dwelling and the palatial residence ; 
and as the times are busy or dull in all of these, 
so does the ‘‘ daly make” rise and fall, From 
careful enquiry we learn that as a general 

the consumption for the year just closing w 
slightly exceed that of the previous year in all 


places East of the Mississippi River, while to the 


‘ 


westward of the Mississippi the increase is con 


siderable. Probably the year terminating one 
year ago showed the greatest falling off of any 
year since the establishment of the gas business. 
The decrease in consumption varying, according 
to locality, from ten to thirty per cent. We are 
very happy to say that, in almost every case, this 
decrease has stopped, and that an increase of con- 


sumption, though small in some eases, is shown 


throughout the majority of works in the land. 

This is a sure indication of a beginning of bet- 
ter days, and we trust that they may come speed- 
ily. 

This reduction in amount of gas sold accom- 
panied, as it gene rally has been. by a reduction 
in price, would naturally enforee economy in 
manufacture ; and, doubtless, there is more than 


one company that has been able, by proper and 


that would hav 

may be expected to follow the accession of the | gone far towards rebuilding and improving the 
i The most improved settings, the best of 
perhaps share the fate of other establishments. | ratus. carefully considered 
necessary, and will continue 
nies are at) for cheaper gas ; and the managers, or the board 


the next few years of 


ll find themselves in a bad posi- 


themselves of 


ut accompanit d by high prices, 
THE SIGNS OF THE TIMES. be as 

i ne hard pinching of stern nece ssity, tha 

With the present number we begin a new vol-| have felt in the 


large as in the inflated times gon 


past three years, is not gci 
There has been 
many expressions of approval and good will from | “ turning down the gas’ 


People who once 


be able to sell gas 
and still make a fair profit. 


avail themselv« s of 


(and easy tu give it 


neverthe less, it pays in the end, ll we 


neers, has saved thousands of dollars in : 


kinds of material 


can be purchased today are probably 
The city of New York has just mad 
a contract for straight cast iron pipe, 
quality, at the very low figure of $2: 
better time could 
for replacing small pipe with large pipe where re 
And so we might go through the whol 
ls used in construction, 

Unless gas companies contemplate going out 
business altogether, we should say that 1 
put everything about their 
ments immost complete and thorough order, and 
then go at the business as any other business is 
Satisfy every customer 
» satisfied in reason), and furnish the 
or the smallest possible price, 


In this way the close of the coming year will 
your annual consumption largely increased 
5 profits by no means smaller tha 
money invested and the risks attending the 





NAPHTHALINE, 
The attention of those interested is calle« 
trsnslation, by A. Trautwein, from 
man Gas-Light Journal, of an article on this sub- 
ject. 


Robt. Sriggs, in the Journal of Dec. 17. 
abi _ 

Mr. Briggs requests the statement of tempera- 

ire of resulting gases, as supposed, (3d col., 


p. 244), shall be amended to read : 


The Ww specific heat of these cases causes 
the 99° in units of weight of water to be equiva- 
lent to 216° in units of weight of ¢g: 
ther are 15 pounds of gases to nine pounds of 
water, the temperature of the 15 pounds becomes 
130° which added to the 212° gives 342° as the 
temperature of the « scaping cases,” 


is, While as 





Review of the Gas Coal Trade for 1877. 


—_— 

Alt l the season for which gas coal con- 
tracts are made does not expire until March next, 
if may interest ow readers to review briefly the 
operations of the past nine months, more espe. 


cially as these present some features not hereto- 
fore com ted with this branch of the coal trade. 

The first of March, 1877, at which time the 
the previous year expired, found 
the gas panies of New York and New E 


f 
land he ly supplied with coal ; this was mainly 


the result of the depression in all branches of in. 


dustry during the previous winter, causing a se- 
nous falln fin the consumption ¢ f gas, both 
for domestic and manufacturing purposes. In 
this condition of the market if was naturally sup- 
p sed tl } ‘ of gas coal would follow those 
of every other description of merchandise, and 
be materially reduced trom the current values of 

e pr 

As t cost of the domestie gas coals at New 
York, or Philadelphia, or Baltimore, is depend- 
nt entirely upon the railroad freight, no move- 
nent « | made toward establishing pr-ces 
until that port t item had been decided up- 


on. For many years prior to 1875 the supplies 
of these coals kad mainly been received from the 
Westmoreland and Pt nnsy lvania companies’ 


mines, locateit on the line of the Pepnsy lvania 


The excellent character of these coals. and the 


| good judgment which had always marked the 


a) 
1 


management of the business of these two compa- 


nies, had given them almost the control of the 


New York and New England trade, and consu- 
mers uniformly waited till the price of these coals 
were fixed before ordering their supplies. In 
1875 the Baltimore and Ohio Railroad Company 
made their first practical attempt to secure a 
large share of the business, by entering the mar- 
ket early, at such prices as met the approval of 
consumers ; being aided in their efforts by the 
then recent introduction of the Youghiogheny 
coals which are located on the Pittsburgh and 
Connellsville Branch of the Baltimore and Ohio 
Railroad A competition was thus established 
which bid fair to encroach materially upon the 
heretofore undisturbed domain of the Pennsyl- 
vania Railroad Coal Companies, supplying a coal 
of a satisfactory character for gas manufacture, 
at the same Cost as the We stmore land and Penn 
coal. The continuance of this competition was 
relied upon by consumers as supplying a choice of 
markets from which to purchase their supvly. 
The month of February, 1877, at which time it 
was supposed prices would be fixed, passe d away 
without any demonstrations in that direction from 
either of the former competitors, This delay 
caused no surprise, as it was generally known 
that all the gas companies were carrying heavy 
supplies, and were not then anxious to make pur- 


chases at any price ; byt early in March rumors 


were current that the Pennsylvania Railroad and 
and Baltimore and Ohio Railroad Companies 


- 
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1 


had entered into some arrangement whereby the 
production of gas coal from the mines on the lin 
of their resp¢ ctive roads should be restricté d, the 
price of coal advanced, and the traffic divided 
between them. 


of the 


Applications made to the officers 


Baltimore and Ohio Railroad, enquiring 


as to the correctness of these rumors, were met 
with the most positive denial; but, on the 15th 
March, all doubts in that respect were set at 
‘t by the public announcement that such 
combinati had been formed, and the business 
of 1877 was to be conducted according to its pro- 
visions. ‘The details of the arrangement, as 9 


erally understood, were, viz. 
lt. In consideration of withdrawing their ec 


the Baltimore and Ohio Rail 





teed the transportation of one-third 
‘ 


the coal required for New York and New Eng 


3 proportion to amount fo not less than 


New York, and 


Sound east of Cape Cod, to be shipped from So, 
\ 


ports on the 
mboy, and to be supplied by the coal compa- 
the line of the Pennsylvania Railroad 


3d. All coal for points east of Cape Cod, to be 
shippe d thence from Baltimore. 

{th. In consideration of the 150,000 tons of 
coal transportation guaranteed to the Baltimore 
and Ohio Railroad, that company agreed to ex- | 


clude from the New York market all the Youghio- 


heny coa 3 that had for the two or three yé 
previous competed against the Westmoreland and 


Penn coals. 


] 


oth. J Baltimore and Ohio Railroad Com 

pany agreed to exclude all coals from over the line 

s road from the Philadelphia market. 

So much for the distribution of the production ; 
he details of which, it will be noted, that the 

ishes of consumers as to the kind of coal tl ey 

ireé ly ignored, and coal pro- 


ained a 


York market, after years of hard work, were ar- 


ducers who had iooting in the \ew 
bitrarily refused transportation for their product 
Simultaneously with the annouscement of this 


arrangement, consumers were informed that the 
York, in 1877, 


Although this 


price of coal delivered at New 
would be $6 per ton of 2,240 lbs. 
was a reduction of fifty cents from the price fo: 
1876, it did not meet with the approval of con- 
sumers, and no disposition was manifested to 
enter into contracts; so decided were the refusals 
to purchase that it soon became apparent that 
a further reduction must be made before any or- 
der could be secured. ‘The result was the estab- 
lishment of the following schedule of prices, un- 
der which the business of the year has been con 
ducted, so far as the Pennsylvania Railroad and 
the Baltimore and Ohio Railroad Companies have 
been concerned, viz.- 

All coal for New York to be supplied at $5 50 
per 2240 lbs., delivered to consumers there—-a pro 
rata price to be fixed for ports on the Sound. As 
before stated, no Youghiogheny coal was to b¢ 
allowed to be shipped to these markets to com- 
pete with the Westmoreland or Penn coal. 

All coal for markets east of Cape Cod must be 
received by the purchaser at Baltimore. The 
price f.o.b. at that port being fixed at $4 50 per 
2,240 lbs, 


touse any of the 


Consumers in New York who wished 


coal from Western Virginia 


were to be allowed to do so at $5 35, delivered 
at New York. 

Under this arrangement some orders were se- 
New York, but the 
made against the New England consumers was so 
marked that but little business was done in that 
direction, In making the allowance of 150,000 | 


cured for discrimination 


iwha Valley has now become 


{ sto be « I | 
Railroad, " esti ed t | enricher for gas manufacture in 
for New York and New] ( { works in New York, and in some 


ending March, 1878, w parts of New land. The facilities for its sup- 


desired quantities, at moderate 


tons, say, 6 








000 tons for New ] t . decided preference over the 
tions were wide of the n t i ted art Whether the caking coal from 
that up to the lat art of J t 3 t trict can continue to compete with 
for New Y ; \ remains to be proven. 
while { | to the rate of freight at 
season up to the } { protitably transported by rail, 
n if ) nd Ohio Railroad require one 
ennsylvania Rai \. | ; the minimum rate at 

Railroad. W ; eme} y it, it can hardly be expected 

t. 7 ( Ohio Railroad can do a 
sents ; , tal , on a small quantity, at three- 
TO0,000 } ton per mule, 

f +] eer \ be long sustained in op- 
to about 250.000 { 7 I f 80 JO cents per ton for 
plied under new nd tity e) le coal delivered on the R. R. cars at 
only littl EIS 
to th 2 ) f provincial coal into New 

tanne of futi , You 1 New England for 1877 will not fall far 
nainess- ont of ie pahure rt of 125,000 tons, costing the consumers at 

The first responsi New ;\ from $4.00 $4.30, and at Boston 
tnonn atterania to restrict % $ uly one-half of this quantity is 
nifeste net pplied Block House Mine, Cow Bay 
ee | nee from the Little Glace Bay ; Cal- 

Lacan os gan Mines, all of Cape Breton. 

nes of the Kanaw ¢ this business is the fact that 

ea edi { cht from Cape Breton to New York 
Now, fi tained at the uniform rate of $1.75 

995.000 tons of « = y per ton, and that no pressure has been 
Kaur Vask and Now En secure the required tonnage at that 
ee & i further’quantity could no doubt have 

ag a Pen) . ied at ft same freight if needed. 

Balt ; R Of Newcastle coal the receipts at New York 
ee are | will foot up nearly 40,000 tons, 
—— ' ( ) | on orders estimating cost at 
Batted 3 ht . : ’ ‘ ‘ : £4 00—at a trifling advance over this 

ae le ' { ch larger quantity could have been se- 

R. % 4 on we note the importa- 

l . ' 1.500 tons of Provincial coal into 

; 44.50 currency, delivered, and some 

Lie aoe ; Neweastle coal into Philadelphia at 
CVanies oO R 44. 00—all for gas purposes, We note also 

6 aa Boe See tale t 5,900 tons of gas coal were ship- 

rieih mealies 4 — R mond, Va., to Baltimore, reported 

STlicties thos te sonted in ¢] ti 00 at Baltimore, These orders were 
Qhis Railsoad have been | btless the result of the extreme high railroad 
rtetin the eoiatel t. whi e gas companies of those two 
wablin have no intext yen compelled to pay for the Domestic coal 
ae nd. trom March Ist « ; t over the railroad terminating there. 
to date. to New York and east ' ticeable feature in the operations for the 
vate. say 64,400 tons, consisti ; the contiact for coal made in June last, 

> 50) te sla ( ( lelivery of a quantity of Westmoreland 


Pey at New York through the coming 
1,150 ‘ ( yeai—the quantity is stated @ 275.000 tons, and 


22 45() ‘ dine ¢ P vers the entire season of 1878—price $5.50 at 
sourees LO! this sale was effected under a special 
eS a t rate with the Pennsylvania Railroad, and 
at Waw Sank. $5 25 pert rhe | pplies to that quantity only; further orders at 
16.100 tons, was scatt nl Shonaials, Wiis price have been deciined by the coal 
at various prices, mainly on the b: ‘2 ipanies; this ale may be fairly considered as 


r the price of domestic coal for the coming 


ton, f.o.b. at Richmond Add é vera : 
‘ P rig ae j twelve mont leaving not less than 150,000 tons 
Sa eg. ek ee Pes ee ae ~ | yet to be contracted for, for New York delivery 
coals could be delivered to the ¢ sumer att 1878 In the present outlook a very large 
latter ports at about $5 75, in thi tl we of this latter quantity may fall to the Pro- 

lo , eal 1 and Fann CO » f vincecial coal companies, 

bs deegemaeomne and | — ‘ ey In viv this somewhat extended raview of the 
ae yo wi ght Meese trade for the past season we have had two 
magnitude to tempt consumers to divert thei ts in view: one to impress upon the minds 
ders to the cheaper coal. The b - readers some idea of the magnitude of the 
nel sales, from the Kanawha Valley made ess which requires 80 large a quantity of 
10 00 per ton ¢ f 2 940 Ibs., de ere + New ii, the other to foreshadow some of the dangers 
- anny ite : at surround it from the growing tendency on 


York, The discriminating rauroad ire part of the transpertation companies to inter- 
ed on this article, over that on cak fy fere with the laws which govern the producer and 
bstac ' sumer in fixing a fair market price for the 


the same distance, 1s the main obstacle in th vay : 
of any reduction in cost to the consume! [he | product of our Domestic mines, 
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The Formation of Naphthaline, and 
Related Topics. 
{A Paper read at the 17th Annual Meeting of the Verein yon 
Gas-und Wasserfachmaennern Deutschlands 
BY DR. F. TIEFTRUNK, OF BERLIN. 
(Translated from ‘Journal fuer Gasbeleuchtung.’ 
BY ALFRED P. TRAUTWEIN 
_ 

The formation of naphthaline and its ocenrrence in 

illuminating gas are the result of processes, both phy- 





sical and chemical, whose nature has been more fully 
understood but very recently. 

Naphtbaline, it is well known, does not pre-exist in 
the coal. This subject occupie! the attention of 
Reichenbach (1) as early as the first quarter of this 
century; by distilling coal at a low temperature he 
obtained tar in which no trace of naphthaline conld 
be discovered, even after having subjected it to twen- 
ty-fold fractional distillation ; since napbthaline va- | 
poriges readily, one would suppose that quantities 
such as are present in coal tar could not escape de- 
tection, This tar, on the other hand, yields naphtha 
line when distilled at a red heat, or, as the case may 
be, when the vapors from tar are passed through red 
hot tubes. (2 

Magnus corroborated this, (3) and also found that 
olefiant gas, which is regarded as an important illu- 
minating element of the gas, is decomposed ata low 
red heat intu free carbon, and a tar which is exceed 
ingly rich in naphthaline. (4) 

During the process of carbonizing the coal, tar and 
naphthaline are, therefore, formed in two distinct 
ways: in the first place, the coal affords tar free from 
naphthaline, while this again yields naphthaline at a 
higher temperature; the olefiant gas which is thus 


produced, also splits up into tar and nupbthaline 


when successfully subjected to a red heat. Those 
facts, again, are substantiated by Berthelot’s (5) re- | 


searches on the formation of bydrocarbons by igne- 
ous reactions. He found by synthetical experiments 
that acetylene, C, H,, is the basis for building up 
those bodies which are obtained by destructive dis 
tillation of coal ; this ia a gas which occurs in illu- 
minating gas to the extent of but a few parts in ten 
thousand, and which burns with a smoking flame like 
that of benzo], in common with which it has the 
same percentage composition, but not its atomic struc 
ture. Ata high temperature two atoms of carbon, in 
the form of graphite, are separated from two mole- 
cules of acetylene and olefiant gas is thus formed: 
2C,H.—0.H,+C 

Equal vulumes of these two gases are cap ible of 
forming a new body crotonylene, C,H., with the aid 
of heat 

C.H,+C,H,—C,H 
a liquid whose boiling point lies at 25% C, (77° fan 
and whici also occurs in illuminating gas 

By direct condensation of three molecules of acety 
lene, the very important benzole, C,Hi- pro luced 

3 C,H.—C.Heg, 
and from this, again, direct synthesis with acetylene 
affords styrolene, C,H, ; 
C,H, +C.H C.H 
a liquid having an xromatic odor, boiling at 205° 
Fahr.. and which, together with benzol, is invariably 
found in the tar. 

Condensation of one and two volumes of acetylen 
with styrole ne and benzole, re spec tive iV, 2 furds 
naphthaline (';,H, while two atoms of hydrogen are 
liber ited 


C.H; +C,H,=—C,,.H.+H 
C.H. i 2C:H,=C,.H.+H, 


_——— 
Schweigger’s Journal, 41. 
) do 65,22 
Poggendorff’s Annalen, 90 
4) Itscomposition greatly resembles that of naphtha 
Magnus found, 
( 94.11 v2.46 93.4 
H = 6.07 6 6.5 
0,18 , 
while naphthaline reqaires C ~ 93.75: 1 t 
5) Vide Jour, fuer Gasbeleuchtuag, 1576, p. 406 a p 
19 
6) Analogous reactions produce the solid hydrocarbons 
acenaphtene and anthracene, both of which closely resemble 
naphthaliae. 





Acetylene being a gas, while both benzole and sty- 
rolene cannot but be vapors at the temperatures at 


which they are produced, it follows that the resul 
tant naphthaline leaves the retort in the form of a 
vapor. Suppose a given quantity of naphthaline in 
a crude gas to have arrived, in a condition of vapor, 
at the hydraulic main ; then, as long as the present 
temperature (158° Fahr.) prevails, there will be no 
apparent cause for a change in the state of aggrega- 
tionofthenaphthaline. If, however, its force of mole- 
cular attraction is durably weakened by subsequent 
refrigeration, then a point will be reached at which 
the force of the individual molecules, which had thus 
far preponderated, will yield to the total attraction 
between the molecules themselves. As the result of 
this diminution in force a portion of the naphthaline 
vapor will cease to existas such. If, therefore, naph 
thaline be found in the products which separate from 
the crude gas below 158° Fahr.,—and it has actually 
been found to be the ease—then any further cooling 
of the gas must represent a continued loss of energy 
in the naphthaline vapor. Every decreasing interval 
of ten.perature then corresponds to an increase in the 
force of these molecules of vapor which tends to re 
tain them in this state ; it corresponds, therefore, to 
the maximum in the tension of the vapor, or, in other 
words, to its density. (Dampfdichte) Density, how 
ever, is synonymous with saturation; the gas, there- 
fore, is saturated with the vapor of naphthaline for 
that particular temperature, and hence, also, after 
having passed the condensers and scrabbers. 

The tar from these apparatus, therefore, necessari 
1y, contains naphthaline and the qaintity which sep 
arates is consequently greatest at that point where 
refrigeration comprises the greatest range in temper- 
ature. I designate as tar all of those non-aqueous 
products of condensation in gas manufacture, in 
which—leaving out of consideration their physical 
properties—phenol and homolcgous compounds are 
found in still appreciable quantities during fractional 


distillation. As soon as the absencs of phenol is ob- 


served, these products lose their former character and 
assume the nature of oils. 

As long as the presence of phenol can be demon- 
strated, and, hence, as long as separation of tar takes 
place, scarcely any difficulties with naphthaline will 
be experienced ; after the preliminary purifiers, how- 
ever, when the condensation of the tar is completed, 
many a gas manager's trouble with naphthaline de 
posits begins 

Phenol has approximately the same boiling-point 
as nuphthaline, bui it is not as volatile: after the 
sctubbers, and, indeed, in the crude gas generally, 
phenol for this reason is found not in a state of vapor 
but rather in the form of a mist, and the straining 
action of the saw-dust, therefore, suffices to detain in 
the tae troin the preliminary purifiers this solution of 
phe nol and naphthaline, together with considerable 
quantities of oil vapors of various tensions depending 
upon the temperature. If, therefore, in the course of 
further mapipniation of the gas there be a tendency 
to deposit naphthaline, it is because of the absence 
of these excellent solvents, the phenol and the tarry 
oils; their solving power for naphthaline is less, how- 
ever, than that of phenol. (1 

Ti.e separation of those oils which by reason oi 
their vapor tension are still to be .onnd in the street 
2as, and which likewise dissolve naphthaline most ex- 


b 








lently, commences only at 32° This behavior of 
the oil vapors explains why a deposition of naphtha- 
line must be looked for sooner in a poor gas than iv 
me baving a high illuminating power. 

In order to obtain an insight into the relations 
which exist between the vapors of naphthaline and of 
the oils, I have performed a series of distillatirns, 
combined with fractional condensation, of sawdust 
which bad become tarry and of purifying material 


shich pad frequently been spent fhe experiments 


if the dead oils of the tar be agitated with caustic soda 
f ‘ 


thus ren g the phenol from the mixture, a deposition ot 
larrre quantities of naphthaline is frequently observed, show- 
ng that the dead oil is no longer capable of retaining in s0- 


u the naphthaline which had been dissolved by tue phe- 


were conducted with warm air of 190° Fabr., and in 
such a manner that it was passed through about one 
kilogramme of the substance which it was proposed 
to distill. ‘These were contained in a giass flask 
which was heated to 190° Fahr. by surrounding it 
with water; the air entered at the bottom, passed 
through the warm products and then reached a series 
of U tubes, which lay in troughs having temperatures 
of 144.5°, 122°, 99.5°, 77.°, 54.5° and 32° Fabr. A 
glass worm, surrounded by a freezing mixture, which 
was constantly kept at —6.3° Fahr., completed the 
train 

rhe following were the results of this condensa- 
tion 


I. Material from 
T e mperature preliminary II. Spent purifying 
in purifiers. material. 
degs Fahr 





Napbthaline. Oils Naphthaline.| Oils 


144.5 “0 —A —% —% 
122 § — - — 
” 2.2 1.8 - 
77 2.8 4.1 - 
4 1.6 gq = 
- 1.8 3 - 
6.3 6.3 5 
5.3 9.7 5.6 ) 
3 IT. 
Total naphthaline................ 5.3 6.6 
. WHE duaccnuewsas 9.7 od 
water.. -* caanneweraiee 85.0 92.9 
100.0 100.0 


[It appears from these figures that both purifying 
masses contain uaphthaline and oils which had prev 
iously constituted a part of the crude gas 

When the vapors which are thus produced are 
gradually cooled, both masses exhibit a tenden- 
cy to deposit the constituents which are thus re- 
moved in two states of aggregation : the solid and the 
liquid state 

Che comparatively high percentage of oil in I,places 
this limit somewhere between 54.5° and 77° Fahr., 
while in the case of II, in which the percentage of oil 
is twenty times smaller, it is below 32° Fabr. If 
the vapors which are peculiar to street gas had a com- 
position such as shown at J, there would be but 
little probability of a naphthaline deposit in the solid 
State 

The relation between the naphthaline and the oil 
vapors of the gas when purified from sulphuretted 





hydrogen, is changed by the process of purification, as 
is clearly shown by the above figures. ‘The thorough- 
ness with which the saw-dust, already somewhat tar- 
ry, accomplishes filtration causes quantities of oil va- 
pors, not at all inconsiderable, to be held back: this 
can readily be shown when illuminating gas is brought 
into contact with tar from the preliminary purifiers. 


If gas be passed at a rate of 5.3 cubic feet per hour, 


through a box having an area of 5.4 square feet, and 
whose bottom is covered with this tar, its illuminat- 
ing power will be reduced to the extent of 16.5%, by 
removai of those oil vapors which still remained in it ; 
this loss, indeed, may increase to 45.3% in case the 
tar is poor in light oils, and when the gas is allowed 
to bubble through it. It would follow from this, as 
also from the circumstance that the amount of oil 
contained in the purifying mass is insignificant as 
compared with naphthaline, and, finally, from the 
fact that large quantities of gas may be cooled down 
to 34.3° Fahr., in long glass tubes, without observing 
any separation of oil, that illuminating gas is not sat- 
urated with oil vapor for the range of temperature 
from 77° to 43.3 Fahr., to which it is exposed in its 
passage through the street mains. (1 

If, therefore, naphthaline separates from the gas 


upon diminution of temperature, a simultaneous sep- 


Additional proof in th's connection lies in the reasona- 
ble assumption that complete saturation is attained with 
greatest difficulty, when the tendency to vaporize appears 

iite marked; the following experiments, which are given 
in form of a table to render them more clear, iliustrates the 
extraordinary variations which are exhibited by the bodies 
in question 
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aration of oil cannot take place, since ils point of sat- 


uration has not been reached, and as a consequence 
of this a napbthaline obstruction occurs. 

The constant presence of naphthaline in the tar, a 
glance at the wide variationsin the evaporative power 


1 


of this body, which at 1 Fahr. (the approximate 


8 
temperature of the hydraulic main) is one thousand 
times greater than at 32°, and, finally, the fact that 
the time requisite for saturation is very short in the 
case of all solid bodies whose vapors possess tension, 


and more particularly in the case of naphthaline, (1 


all demand, as already stated, the saturation of its 
vapor in the crude gas. Now, sitce it has been 
shown that a slight elevation of temperature takes 


place during the process of purification, it is not 
probable that a deposition of naphthaline occurs in 


the purifying mass. If, as I have shown, naphthaline 


this | 
must necessarily be the result of surface attraction on 


be nevertheless found in the spent material, (2 


the part of this porous and sponge-like mass. 
Charcoal absorbs large quantities of ammonia and 
similarly can the vapor of naphthaline be removed 
from a mixture of gases by means of newly made 
charcoal. Bearing in mind the great porosity of 
fresh purifying material, which porosity is continnally 
renewed by the chemical reactions of the revivifying | 
floor where sulphur and hydrated oxide of iron, inthe | 
finest possible state of division are formed from sul- 
phide of iron ; and taking the fact into consideration 
that a vapor in a state of saturation obeys the force 
of surface attraction much more readily than when in | 
a non-saturated state, it will readily be seen that 
there is at all times abundant reason for the absorp 
tion by the purifying mass, of the vapor into solid 


naphthaline, as is shown by the above distillation of | 


the spent material. 
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rican Gas Light Aouraatl. 5 
only upon the sudaen : I nd w attains barometric height at 140° 
the immediate wy. 0F = [ is th nhvdrous carbonate of am- 
solid naphthaline will then be ! .  Trepanses wantial: eaionsiel sane 
pearance must necessarily be sudd when broucht into contact with water: 
tent saturation renders 1f lmy e s ape = 
naphthaline, at any great distance, and ( ‘O.NH H.O—O00O Oe 
street mains; they only then cis € ae ed en. which favors dissociation, is 
continued cold weather the saturation nae nstituent of coal gas, while the gas is 
interrupted by the purifying mass, is resumed | » ape y saturated with aqueous vapor, and since 
of the lower t vig ware f ) th portions of the earbonic 
“ion meter and - u et. s mmonia which require to be considered 
separating from the ga is thus : : this connection, isn iturally slow 
paratns and connections in a unifo P ; time dependent upon the nda ‘ol 
comparatively small quantities, f vs that the conclusions which are de- 
the service pipes of houses ar: , f W rverning the dissociation of 
i et esa { lmmedtiat application to the 

If, however, the tempe. ; 

) i 1 | l WIN allil gas 
not the same as that : It is not t e assumed, therefore, that in the man- 
particnlarly if the lower parts of tl area CE ‘18 complete combination 
er than the inflowing gi = - between the carbonic acid and ammonia 
place ; napbthalin ‘ oh A, S ne ago, Dr. Gerlach demonstrated the pres- 
boxes near the lowest tiers of trays - at ‘2 
3 : f ee ammonia in the ammoniacal liquor; I 

under the Covers and atthe out I l vi ind this to be the case, but bave also 
of air in the purifier house chill th q it int of free ammonia is greater 
the purifiers t j from the bydranlic main than in that 

weit wands ers m the fit mdensere a fact which bears testi- 
that the carbonate of am tae cate. v i ual ex bination between the ammonia 
the ele mentary constituents I i ca i Since the dissociati ym tensions of 
constitutes an ential « mponent , ul i immonium canpnot differ greatly 
BOS [50-021 ae 80 h in the retort y 1 those I i irbamine, it is evident that the am- 
ments carbonic acid, ammon ~~ y ! vit ret s is not chemically combined with 
ing there; and that th — id and that it existsin a free state; th’s 
these bodies is one of the duties of nstitutes a clue te the further solution of the naph- 
|} and absorbing apparatus Ths explana a 
phenomenon is found in the cher [ have nd that naphthalire is dissolved in small 
almost all ammonium compound?, w juantities by aqueous ammonia, and that gaseous am- 


If, therefore, the gas after having passed the oxide | ing point of w 


of iron purifiers be no louger saturated with naphtha- 
line, then a special cause, a considerable diminution 
in temperature, for instance, must occur 
once more to reach, or, as the case may be, 
the 
deposition of solid naphthaline. 


pass the 
point of saturation ; result of this is a renewed 
This phenomenon 
is observed during the latter part of Autumn, when, 
the consumption of gas being quite large already, 
fresh purifying material which certainly is more por- 
ous than spent material, is put into use in view of 


the approach of Winter. The saturation of tbe naph 


thaline vapor, strongly diminished by this mass, per- | perature, even at 32 


mits the gas to undergo a diminution in temperature 
of several degiees unaccompanied by a deposition of 
naphthaline, and the maximum tension is attained 








Naphthaline 
™ Oil condens- Oil from the phthaline 
Temp. : ‘ a = 
‘ ed from coal street mains. 
in : Mm eo 
Rene gas l'empera- 3531 eu. ft. 
~ ©» at —4° Fahr.! tare of air. Per of air take 
F abr. ; ~ : 
Per cent. 14° Fahr. cent up in 
7 rammes. 
158 - _ 7.26 21351 
140 —_ 4.01 1182 
22 86.8 2g .9 2 05 600 
104 64.6 24.7 .86 258 
86 47.9 17.2 35 105 
29.6 YR. 12 ) 
138.9 7.3 044 12.5 
11.4 4.5 0076 2.2 
* No trace in 3°1 cubic feet. 
(1) Berichte d, deutschen chem. Gesellschaft, 4.647 and 


783. 

(2) The presence of flakes of naphthaiine can frequently 
noted upon close observation of purifying material which had 
become fou! once or twice, 

(3) This may readily be demonstated : 
oil from the street mains, saturated with naphthaline, be 
placed under a bell-jar not perfectly air tight, and thus al 
lowed to stand in a slight draught for severai days, a diminu- 
tion of the liquid will soon be observed; onthe rough edge 
of the evaporating dish as well as on the iron triangle which 
suppurts it, there will appear, in twenty-four hours, large 
flaky crystals of naphthaline which constantly increase. A 
fibre of hemp introduced into the jar does not cause this, and 


be 


if a small dish of 


it becomes moist with oil only when the edge of the bell jar 
The 


is coated with tailow, and is thus sealed hermetically. 


particles of oil which volatilize with the naphthaline, and 
which had thus far diffused into the air, arethereby compel- 
led to undergo saturation within the jar. 





iter lecomposed I 

partially, into their immediate st . 
which is known as dissociation Wt 

in order | tuents are gaseous, the compound de S 
evaporates completely ; while wl the 
atile, the ammonia or assumes af 
cording to the experiments w 1 Dibit st 
in this connection, the dissociation of t m1 
compounds is generally weakest wl 


strong, but greatest when the acid is 
In the case of compounds of ami 


acids, these phenomena take pla 


Fahr., particular 

gen, a gaseous diluent therefore, carries the } 
of the decomposition, and when wat eval 
j at the same time. Sin the break k 
ammonium compounds increases for + ‘ 
| of temperature, until a point is reached wher 

| of the c¢ ympound is dé composed; ther na 
| manner, decreasing constantly f 
refrigeration takes place, the recor 

product of the decom} sition of a com] 

|} is assumed to have undergone complete diss 
| will take place rapidly for the first 5¢ ar 
erably slower for the remainder I 

| of this recombination, indeed, generally deps 
| on the manner in which the gaseous ixture 
ed, and it is accomplished more efficiently 
certain length of time is ved thee 


their recombination. 
The 


of ammonium which also oce 


represent itive of these compounds 
irs in the cr 
which does not exist in a gaseous state, | 
mere mixture of prussic aeid and amm« 


the case of the 








ammonium Damin t 
mann has shown that its vapors, evel 
sess a tension, due to incipient dissocl t 
ing to .102 inches, which increeses t 
Berichte d, deutschen chem, Gesells 


° 


2?) The result of the recombination of the 


ted vapors of hydrobromamylen C,H 
bromie acid (Liebig’s Jahresher, 18¢ 
chioramylen, C,H,,Cl, however, hydrochi 


Liebig’s Jahresher, 1864,13), when rapid coolin 


sues. 
(3) Like all dissociated bodies cyanide f amr 
| stitutes an exeeption to the law of volumes 


forms four, not two, molecules of vap 








monia vaporizes naphthaline to a greater extent than 


es air or hydrogen gas. When naphthaline is agi- 
tated with aqua ammon 


ia and filtered and then neu- 
ess with acetic acid, a turbidity will 


yon be observed which, upon cooling the mixture, 
I mes transformed into shining scales of naphtha- 
When aqua ammonia is digested with naphthaline 
t 1 F., and then filtered while warm, there sepa- 
tes, upon merely cooling tho filtrate, qnite a quantity 


naphthaline in the shape of eXceedingly delicate 

rles These reactions are peculiar to free ammo- 

I neitl 1 solution, both hot or cold, of the car- 

nate nor of the bicarbonate of ammonium—as far 

as it is possible to prepare it—dissolve naphthaline in 
ipprecl » quantities, 

Che following quantities of naphthaline are carried 


T in a state of vapor at 100° Fahr., by 100 cubic m. 
ibic feet) of varions media 
1. Air, saturated with aqueous vapor, 191.0 grams. 
Air, free from aqueous vapor, 192.5 grammes, 
Hydrogen, saturated with aqueous vapor, 193.0 
Imes 
{. Air, charged with ca:bonate of ammonium, 195.6 
rammes 
Street gas, 196.0 grammes 


6. Hyd 


00,5 grammes, 


gen, charged with sulphide of ammonium, 


Ammonia. 204 
8. Air ch 


from street gi: 


» gramnies, 
arged with the vapors of oils which con- 


ense is at —40° Fahr. (2), 205.9 gram- 


It appears from this that ammoniacal gas and not 








B te le hen chem. Gesellschaft 4.783 

It was found peating these experiments and con. 
lens vaporized naphthaline, 
} hat air, ¢ dry, moist or saturated with ammo- 
iroven il gas whose illuminating elements. had 
pletely ved by passing it through fuming sul- 
acid and potash hence consisting merely of CO, 
H4 and H) a i e naphthaline to deposit in the form 
fn ite needles which are grouped radially, and which ad- 
Ost to the sides of the pipe, 

it air saturated with carbonate of ammenium; 
ogen, With sulphide of ammonium and, finally, desiccat- 
| street gas or such whose luminants were but imperfectly 
emoved (in introductory experiments) deposit the naphtha- 
ue y in concentric needles and partly in minute seules, 
1 , that air when saturated with the oils from street gas 


he latter it fin it 
naphthaline deposits « 


enter of 


se] 8S normal state, are requisite when the 
onsist of large scales, which point to- 

pipe, ana which strikingly resemble 
uction as ordinarily observed in pipes. 


the 
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merely the oil vapors of coal is, also acts asa sol 


vent for naphthaline. Experiments IV and VI prove 
that these bodies, when vaporized in air or in hydro 


gen, become decomposed into free ammonia and ci 
bonie acid and sulphuretted hydrogen, and that they 
take part in the solvent action on naphthaline in pri 
portion to their percentage of ammonia 

If, then, the scrubbers do not sufficiently remove 
the ammonium compounds from the crud Ss, quan- 
tities so great that they do not completely volatilize 
during the period of revivification, soon find their 
way into the purifying mass; hence, when the purifi- 
ers are newly charged, these compounds are repeat- 
edly presented to the passing gas, thus permitting it 
to pass on to the holders charged with ammonia. In 
addition to this ammonia, the crude gas contains 
some in the form of sulphide of ammonium, the ex 
haustive researches of Buhe and Henning on the ab- 
sorption of sulphide of ammonium by the puritying 
mass, show that this is dune to the oxide of iron as 
well as to the sulphur which the purifying mass cor 
tains; hence that portion of the ammonium sulphide 
which is decomposed by the bog iron ore must yield 
free ammonia which remains incurporated with the 
gas. The ammonia from both of these sources is capa- 
ble not only ot acting as a solvent upon the naphtha 
line which is contained in the purifying mass, but 
also of preventing the deposition of any naphthaline 
which may exist in the gas. 

When, therefore, the gas is cooled by t flow of 
cold water into the station meter, there is a new 
cause for a diminution of the dissociation tensions of 


the carbonic acid and ammonia; the formation cf car 
bonate of ammonium, however, removes al) reason 
for holding the naphthaline in solution. It is either 
found at the bottom of the station meter, impeding 
at times the movement of the drum: another portion 
is carried still further by the current of gas, but it is 
soon deposited, at times in large quantities, in the 
connections between the station meter and tbe inlets 
to the holders. Any further cooling in the street 
mains, mere friction indeed in small and bent pipes, 
are additional causes for the chemical combination of 
carbonic acid and ammonia, with which the dep 
tion of naphthaline is intimately connected. The 
larger the pipes the less will the cold enter the gas 
which of itself is a very poor conductor of tempera 
ture. Inthe small service pipes of the consumers, 
however, the above phenomena will make their ap- 
pearance first, and in a most obstinate mann: 

These remarks lead to the conclusion that car 
should be taken to retain, as far as possible, the na 
thaline within the works lo this effect it is essential] 
that the gas be cooled as slowly as possible in ordet 
to cause a most perfect combination between the car 
bonie acid and ammonia, as is done, in fact, in Eng 
land for these very reasons; it is necesseary, how 
ever, to continue the cooling until th: verage tem- 
perature of the soil, 50° Fahr., is reached ; to do this, 
finally, water condensation is invariably required 

The greatest of attention should be devoted to the 
revivification of the purifying mass; it should be cai 
ried on in airy rooms which can be warmed during 
the winter season; the masssbould be turned over dili- 
gently, should not be stored at any great depth and 
should be passed through sieves; it should not be 
mixed with the moist particles which frequently lie at 
the bottom of the purifiers, and some other use should 
be found for such material which consists of 33°, or 
more of sulphur, and which contains large quantities 
of ammonia, in order to be enabled to tain better 
results with fresh material 

During the first frosts the purifying mass should be 
exposed to the air in order to transfer, as far as pos- 
sible, the decrease in temperature to the purifiers and 
their contents, and thu wer ¢t te! f th 
naphthaline vapor corresp 


It should be a constant endeavor to reduce the am- 


ount of ammonia in the street gus t e utmost prac. 
tical limit. I regard the limit of five grains per 100 


cubic feet, so common in Englar 


too high forthe purposes under consideration ; it 


, as being entirely 


shonld never exceed 9 grains per 100 eul feet. 
Chis, it is true, necessitates amm 1 determinations ; 
but with the aid of the apparatus which was devised 





} 


by me the y heed not cause any serious diffi ltic 


In order always to attain perfect certainty that the 


purifying mass is spent as thoroug 





t 


toatl 





it remains efficient as long as possible, 


not be neglected to determine occasionally th 





ount of ammonia in the gas after having passed 
scrubbers. It is quite sufficient for practical purpo- 
ses to conduct the gas at some point after the exhaust 


er, with a veiocity of 1-1Uth cubic foot per hour 


through awash bottle containing four cubic ¢ t | 


stand ird sulphuric acid, (1) and about three times its 
volume of water, and colored yellow by means of ro 
solic acid. Next in order is a wash bottle containing 
a solution of acetate of lead, and the test meter con- 
cludes the train If, then, after having passed ‘07 
cubic foot of gas through it, the liquid still retain its 


yellow color, and has nct turned red, then there are 


iess than 15 grains of ammonia in 100 cubic feet of 


the gas under examination, a result which permits the | 


conclusion that the scrubbers are working satisfacto- 
rily. If, however, more ammonia be found, attention 
must be paid to a more efficient action on the part of 
these apparatus. 


As long as chemistry knows of no body which ena- | 


bles us to determine the naphthaline quantitatively, f 
maintain, in the case of illuminating gas; deter 
mination of ammonia means determination of napbh- 


thaline and removal of ammonia means removal of 
naphthaline 





Department of Public Works. 
REPORT FOR THE QUARTER ENDING SEPT. 30, 18 
a ee 
ontinued from page 254.) 
DEPARTMENT OF Pusric Works 
COMMISSIONERS Orricr, Room 19, Crry Hat, 
New York, October 31, 1877 
ith. Distribut of Water T) crowt f the 
city has rendered an increase in the size and arrar 


ment of the distributing mains necessary. The De 


partment is making good progress in this work, and | 


it is proposed to continue it under the anthority con- 
ferred for that purpose, until the small mains of for- 
mer years are replaced by large ones on the } rincipal 


streets and avenues, and in connection therewith to 


put in a sufficient number of fire hydrants. The an 
exampled low price of iron pipe makes it very desira- 
ble t« irry on this work now. Undera recen’ eon 
tra t, straight pipe of the ve ry be t quality has beer 
procured at $22.70 per ton of 2,240 pounds, prol ibly 





1 such pipe was ever bronght 


[ trust you will make allowance for the length of 
this statement in regard to the water supply of the 
city and of the plans of the department for insuring 


1 abundance in the future. I think it has been 








y shown that the Croton system, including the 
Housatonic, is the true and only proper mode to be 
pursued. Of course, this plan contemplates an addi- 
tional aque luet, when increasing populati n shall 
have taxed the present one to its fullest capacity, but 
I believe, that in the way herein pointed out, this ex 
pense may be postponed for some years, and until the 
city is better able to bear it. 
{ close this branch of my report with an interesting 
statement showing the total expenditure and revenue 
f every kind, on account of Croton water ever sinc 
its introduction in 1842 to the present time; no com- 


»putation for interest being made on either the debi 


dit side of the account. The system has proved 
a great blessing in promoting the health and general 
prosperity of the city, and it has been successful s 
far in mee gall demands except extraor 
I y drou ts, waen failure is L hav ulready x 


plained, resulted altogether from neglect to make 


timely provision for the ne 


scessary works, while, as a 


financial measure, it has been a remarkable success. 


REVENUI 
. ring table shows the yearly 7 ne ail 
Crot Water,” f 
tion into the City tn 1842, t 
October 1, 1877 

Time Total annual 

revenue. 
Oct », 1842 to May 1, 1843...... 32,053 74 
May 1, 1843 ** ’ 1, 1844...... 84,444 68 
S44 , 1845 117.227 86 
, 845 * a! 163,900 52 
1846 , el) = 193,546 24 
1847 1, 1848 219,416 72 
| 848 , Ll, 1849...:.. 290,08 l 
1849 December 31, 1849 259,532 97 
Jar , 1850 . 31, 1850 £58,951 87 
1, 1851 31, 1851 £58,759 78 
5 31, 1852 78,426 48 
s 31, 1853...... 650,021 20 
854 51, 1854 703,730 83 
8 31, 1855..... 90.077 70 
St Py Ce 778,292 77 

S 1, 1558 523,156 3 
L858 ? cL, DeOOvccee 840,928 O08 
l Soo b1, 1809 855,261 47 
1860 51, 1860 868,843 58 
L861 . 31, 1861...... $91,450 8] 
. 862 31, 1862 893,896 §2 
863 1, 186 982,031 2¢ 
1864 s1, 1864 006,191 77 
83 31, 18635...... 6,772 49 

S6E 31, 186 1,125,605 9 

R¢ |. 1867 GOK 

R68 31. 1868 093 ¢ 

Reo 1 L869 1 F 1 

870 April 9, 1870 7,641 
April Ls ; 0, 1871 296,383 79 
sie 8 10, 1872 l ) 

l 872 0, 1873 1,439,349 
30, 1873 ** December 31, 187 386,132 41 
Jan 1874 ** January 1, 187 1,477,277 06 
875 if 1,444,256 71 
6 Sel yy GE {78,281 00 
S77 October 1, 1877 80,641 96 


STATEMENT SHOWING Cost oF CROTON WATER 


WorkKs. 


7 f j t ¢ pie led j Ti Wor is. Sf LUTER, Aque 
Pines, ¢ te.. connected wit) kan Wit 
8 the City « Vew York. Vain- 
t { Repai n the Peri sl - 
lyst ty oO Octobe . 1877 
fo January | L865 $21,030,221 93 


I October 


Total cost.. 








707 53 











Lota) cost ..... .$34,692,103 7! 

Total Revenue...........+..: 30,105,338 80 

Cost over Revenue............ $4,586,764 93 
PAVEMENT 

Five contracts for new street pavements, c vering 


67.026 square yards of stone block pavement, and 


6 square yards of T 


elford-macadam pavement 


2d street between Boulevard and Avenue St. Nich- 


oles, have been completed under the ordinances of 


the Common Council 
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Although the work of repaving the down-town 
streets under chapter 176 of the Laws of 1875, was 
considerably delayed on account of the difficulty of 
obtain the lmproy ipa ne blo« ks required by the 
new spec ficati d the dilatoriness of some of 
the contractors, the contracts for repairing Franklin 
street, from West Broadway to Centre street; Wall 


yr street, 


street, from over street; Rect 


from Broadway to West street; Ferry street, from 
Gold street 
to 
Wall 
square yards of pavement 
all the 


¢ 


Ol 


to Pecl » Ip; 


Hpruce street, from Nassau 


Gold street, and Nassau street, from Spruce to 
street, have bee { 


n completed, covering 14,( 


, and work is in progress on 


other repaving contracts, so that the prospect 


having them all comy leted this season is favorab] 


The new pavement gives general satisfaction and isa 
great 
The 


cuted with energy. ‘¢ 


relief 


to the heavy tratflic in these streets 
been prose 


10th of September the 


gene ral repairs 


I 


of pavements have 
yy the 
appropriation was, st my request, suppleme nted by a 
the for 


thus enabling the Department to 


transfer of $25,000 from appropriation 


lamps and gas, . 


continue this mort necessary work to the close of the 


appro 


ney oO} 


season. Notwithstanding this addition to the 
ye ffort efficie 


the repair force, it is impossible to repair all the 


priation, and ever towards the 


de 


l appro 


fective pavements, and the necessity of a ful 


priation for the coming year is apparent. The bene- 
ficial result of improving the condition of the pave 
ments are so manifest in the increased facilities for 


commerce, comfort of 


lic he 


will a juilesce lh liberal appropriations tor this pul 


travel, and promotion of pub 


cieaniiness, that 


alth by greater it every citizen 


pose. 

[ have received numerous urgent appeals for repay 
the 
Some of the wooden pavements, which 
ht 
decayed, and must either be replaced with stone, 
be 


ing various streets, both up and down town in 
coming year. 
been down six or eig 


f4 


have now years, are utterly 


the rotten wood sb vuld tt 


reimmcved and the traffi 


Lhe 


1 street, is in this condition. 


carried on upon the bare earth. Seventh ave 


It 


business avenue, and great disap 


nue, from J5th to 59t} 
is a very important 


pointment that 


This, 


by t 


has not been repaved 


is felt he people along its line it 
during the present year 
however, has been impossil 
be 


streets. 


»le, as the total appropria- 


tion of $200,000 has en nearly all required in re- 
it require $1 
Seventh 


to 90th street, 


aown tow! Wiil 1) OOF 


paving 


for the the avenue alone 


repavement ol! 
ooden 
Lex- 


street, 


Fifth avenue, from 59th 


aiso0 & W 


pa 


Fourteenth 


pavement, is in a very bad state, as are rts of 


ington avenue, Second avenue, 
and other important streets up-town, to say nothing 
of the many down-town streets which require repay- 
ing. 

all the facts, I have asked the 


Apportionment for $500,000, for repavements for the 


In view of Board of 


year 1S78, and while I feel the necessity of economy 
in all expenditures, I regard the improvement of the 
condition of our streets of such paramount importance 
that I trust the Board o 


the amount called for. 


f Apportionment will grant 
By a hberal outlay for two or 
three years the 
tion that the cost of 
reduced. 


pavements will be put in such condi 
annual repairs will be very much 
SEWERS AND OTHER STREET IMPROVEMENTS 

The sewerage sysiem has been extended by the ad 
dition of 11,106 
of culverts, and 1] receiving basins. 


lineal feet of sewers, 358 lineal feet | 


A large amount of work bas been done in sleaning 
and repairing sewers and basins, so as to keep them 
in efficient condition 

The following quant 


ities of work have been done 


in tegulating, grading, and otherwise improving 


atreets : 

5,831 cubic yards earth excavated. 
18,904 
104,600 cubic yards filling put in embankment. 
15,195 
13,' 
48,920 square feet flagging laid. 


cubic yards roc k excavated. 


lineal feet curb-stone set. 


125 linsal feet of gutter stone set. 


The country roads and unpaved streets in the up- 


per par t tie I 1 thelr connection 
and ¢ ¢ Lire bye very < eal half 
strects é p iner é Phe in 
, : 1 friendiy inte: 
, our know- 
kas F | 
} ‘ms ' fact stribution, and 
y 27 , ita h i ‘ ted 
ie \ i b financially 
n fr f G 
] te tl the arrears 
ya pegs ypsiderable. Ain 
Will be wu 
halkhead f ‘ I rs als In. 
of perso! 1} ! 1 t 4 i t Bie ie 
retorts Means 
ee i t sted, but never 


the ‘ : \ I Lit seems to 
he I I A ) 
t s down 1s to penod 
1nd} S vive “ 
1 | names who are more than 
the cit V y 
. 3 R lf itis» 1 while being cor 
lighted in that dist t = 
i x re ibe re uarliy SUp 
buildings and reside! : 
[he phot ’ ix ire to state that, so 
He bLOLIG 4 h s 
f col { in >a have « ir 
east corner ol UG | i 4 » 
re , ber ¢ t meeting and that 
1) 4 r ‘ ‘ | i t Lin ‘ 
the llluminatit power 
N Y M } \ I hom ne lent-fund was estab: 
New rk, Jianl { | ‘ 








ed redad for a like pe riod, In 
ught companies, ha ! I : ; 
e we know donations from this 
hree 1 ths i sho 
XrCe ae } led f 1 for the widow and 
equal to the standard 
therle 1st e pillow of the breadwin- 
ighting publ | Ki , 
, 8 earth w short. Let us be 
1 for the pur ins I @ 
f } ; } vil fiyy ar ] rn 
5 l eas l 1 ervi mana »10ODe as 
is furuished by th \ ( 
f 1 spe} , rs, so that when the sea 
light companies nbe t : ' 
« f ve { nes we will b ina p mition to do 
tus, now being ma } ‘ 1 
I I ] ne t . S mange ers, or those de- 
hese tests are Vv 
é them, than heretof Our annual 
but to everv Las col im) \ 
4 : ! ‘ is supply of Scotland is, year after 
of any deficiency In ilit ; ; , 
more popula I can give it no high- 
A detailed a nt ol the { : 
ne iat than that ven at &@ gas mMenagers 
sults of the tests w be f 
{ the i f the Atlantic: *’ ltserves 
Superintendent of lam; na - 
I { unies who desire to reach a high- 
MIS ANI , 
rd of res Onur total membership is now 
ue attent 2 be 
I 1l¢é nD b N n y i mber, ¢ nsidering toe few years 
yn nad care of the } ; 
pairs and ca V f \ { I and still there are a few 
laanina of blic offic nd t , 1 ri 
cleanit tf publ ‘ f r medium-sized works that we 
y } ‘ 
plies to the vy . enlist Uni i treneth, and I trust the 
€ +} ‘ , 
of the City H vbi is} r tant when we will find those who re- 
no further nti t | tsi i onr ranks. anxious t¢ ssist us 
he ing, al J beco! V 
cleaning, ana t ! | ‘ endeavors to get more light, 
: een tho vpehIiVy Trenoy } 
has beer hor a { vy. but it of the coal we earbor 
lars. stairs. Cor! sand ot or 
lars, ; | \ f 4 na | kindred associations 
il the W 1 wor: t Vv | I 
5 h . " i timated hey do much in 
which this tine old uid ers to keep abreast, In these times of 
n appearance : ; 
i ppeara ' tion Vy ar he weapons that have 
The lowing statement § 
The fol i } el jealousy which made gas 
es ublic baths " , 
the six publi y rs ago, shut their gates on 
strates their po} ‘ | pted with gas making, and assist- 
! ng in the present profitable, liberal, and 
At bath foot of Bethune str« ble fellowship, when professional brethren have 
Ea r wever ngenions, to hide, and when 
Gov me | P , 
Rast th att } f r pro I the password into al 
West 51st ) . in the kingdom. Meetings 
Fast { ' r e diffuse m information regarding the 
Total attendance at all the | e nciy » and t pparatus by which the produc- 
» yr "40 7 
#,1ti,gito P r ac ean | r yomized Interchanging 
; i alld tae r } - 
Daily averag attendan : pe tend, and, I make bold to say 
* - * - . - 7? 
Ay ‘ no u . i time and money of the cx rpora- 
Commissioner of ] rks tions or companies we rej resent. I hope, therefore, 
» manager will be deprived of the behefits of 
(From London “ Journal of Gas-Lighting ir meet from the fact of his directors not allow- 


of Scotland Association of nses connected t! 











West he necessary €X} therewith, but 
Managers that comp es and corporations alike will see it is 
—_ their dua ?, as well as their interest, to send their 
The Tenth Half-Yearly Meeting of this Ass wnagers to attend meetings like thepresent. While 
was held in the Alexandria H Helenst r this subject, I would suggest, for the kind consid- 
Thursday, September Mr. J. McGilchrist, | -| eration of lirectors, the sdvisability of providing 
dent of the Associatior n the cha P cl witl wet copy of the Journal of 
PRESIDENTS Al ( Dir r attention, as it does, to 
The President , ' fi rtan in the is world, it cannot 
Gentlemen Permit me to tha . the ’ fail to | at least, al0 per cent. investment. Our 
or conferred on me at your las nD meetir Ass ation provides upwat is of two dozen members 
slecting me President of cl f 7 ne wit reading of tl valuable publication. 
Association. I say useful Ass tion, for I k Mess A and J. Stewart, the well-known tube 
many gas managers myself in ied) who have de-! manufacturers, of Glasgow, have kindly put at the 
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disposal of your committee tue handsome sum of £10, 
to be awarded to the writer of the best paper ‘* On 
the Most Economical Modes of Manufacturing Gas 
from Coals or Shales to produce from 25 to 30 Candle 
Gas.” This subject is comprehensive, and allows 
ample scope for discussing the various systems o! 
carbonizing, condensing, 


ception rathe: than the rule to find the same setting 
of retorts in gas works. Now, this competetion will 


and purifying. It is the ex 


be an excellent means of ascertaining the advantages 
of particular settings. However much we differ on 
other subjects, on this we are all agreed—that no ap 
paratus employed in our business is of greater impor 
tance than retort-settings. The advocates of the va- 
rious forms of condenses can point oat the merits ot 
the principle they admire, and, in doing so, prov 
that good condensation is even more than half purifi- 
cation: for it has been shown that it increases the 
illuminating power. The utility of washers, scrub- 
bers, and exhausters can be proved, and the cost of 
complete purification calculated by all the processes 
known. With such information, derived from the 
varied experiences of our members, the papers, wnich 
I trust will be numerous, cannot fail in being both 
interesting and instructive. 

Whilst on a holiday in the Souch of Scotland, I had 
the pleasure of attending the late meeting of the pa- 
rent of such associations as this—viz: the Waverly 
It gave me great pleasure, as President of this Asso- 
tiation, to listen to the kindly feeling displayed to us, 
their offspring, and it gives me equally great pleasure | 
to see amongst us to-day a deputation from that ven- 
erable association. I am sure you are all as pleased 
to meet them. 

From the programme you will observe how fortun- 
ate I am in having to preside over a meeting where 
so many practical and scientific gentlemen are to con- | 
tribute papers on sutjects of the utmost importance 
to usall. First we are to have atwelvemonth’s ex 
perience of the steam-jet exhauster, by our respected | 
vice-president, Mr. Duncan Jeffray, of Kirkintilloch. 
I am sure you will listen to it with the greatest atten 
tion, seeing he has been the first gas manager in Scot- 
land to adopt this new method of gas exhaustion, and 
consequently the only one in a position to inform us 
as to its adaptibility for Scotch 


gas works such as his. 


We are to be favored with a paper by Mr. Sugg, on 
his Illuminating Power Meter. We have had this 
meter before us ere now, but I am afraid the princi 
ples of its working and construction are but ill under- 
stood by many of us. However, this will scarcely be 
the case much longer, seeing the inventor himself is 
to explain it. There is no doubt there is a want felt 
for a handy method of rapidly determining the pho 
tometrical value of gas. Ihavea strong conviction 
that Mr. Sugg’s meter, if its results are reliable, is 
the very instrument wanted. We are certainly very 
much indebted to him for kindly responding to the 
committee's request, and coming to address us here 
to-day. 


{To be continued 
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Gas-Light Intelligence, 


United States. 


Harrisspurc, Pa.—Hon. David Fleming, W. T, 
Hildrup, Esq , and Sheriff W. W. Jennings announce 
by a card below that they are not now and never have 
been directors of the Citizens’ “tas and Gascous Fuel 
company of this city : 

NOTICE —The undersigned hereby give notice 


et 
that they are not, and never have acted as Directors 


of the Citizens’ Gas and Gaseous Fuel Company of 
Harrisburg. 
W.T Huirprvp, 
Davip FLEMING, 
W. W. Jenxrnas. 
Harriszurea, Dec. 1, 1877.—Harrishburg Telegraph, 
December 1, 1877. ; 


InDIaNaPoLtis, Inp.—A Heavy Loap ro Carry.— 


A lien upon the works of the Citizen's Gas-Light Co. 
was yesterday filed by McNeal & Archer, of Burling- 
ton, N, J., tosecure a debt of $19,080.76 for gas pipes 
and mains furnished M. S. Frost & Son, the contrac- 
tors, who have failed to pay forthem. This is the 
precursor ofa suit {to enforce the lien. There are 
also two mortgages upon the works. One is a mort- 
gage of everything to J. S. C. Harrison as trustee, to 
secure $100,000, and the other is to secure two notes 
to J. E. McKendy, and signed by James G. Douglass, 
for $4000 each. — Jndianapolis Sentinel, Dec. 20. 

New Orvrans, La.—A contract for street lighting 
has been made between the city and the New Orleans 
Gas-Light Co., as follows: 

1,000 Lamps, 3 feet per hour, 2,986 hours, and 

2,340 Lamps, 2 feet per hour, at $2.14 per thous- 
and feet for gas. 


Gas Exprosion in A THEatre.—Crncrnnatt, De- 
cember 22.—An explosion occurred in the cellar of 
Henck's Variety Theatre to-night, severely injuring 
Charles Rothans, one of the proprietors. The explo- 
sion was cansed by a defect in the gas pipe. 

LicnTING THE Pusric Parks, New York Ciry.- 
The following were the bids for furnishing gas, light- 
ing, repairing, etc., etc., the public lamps in the City 


| Parks for four months, from January 1, 1878 


Harlem Gas-Light Co., $7.90 per lamp 

N. Y. Mutual Gas-Light Co., $4.70 per lamp 

Metropolitan Gas Light Co., $6.90 per lamp. 

New York Gas-Light Co., $6.00 per lamp. 

Boston, Mass.—At a meeting of the Board of Al- 
dermen, on Monday, December 17, the report ‘‘ leave 
to withdraw” of the Committee on the petition of 
R. M. C. Graham and others, to lay down gas pipes 
in the city of Boston (published in the last issue of 


this Journal) was taken up, discussed, and finally | 


4 lopted by the decisive vote of 9 to 1. ‘This defeats 
another attempt to saddle a community with two cap- 
itals to do one business, under tte plea of competl- 
tion. Oneof the documents introdnced in favor of 
the petitioners was the following : 


Bettevvur Hosprrau, Mepican CoLurGe, 
New Yoru, March 2, 1877. 
Charles G. Franklyn, Esq., President of the Munici- 
pal Ges-Light Company. 

Dear Sir: Having been informed that parties are 
circulating reports that the gas furnished by your 
company is particularly poisonous, and having been 
requested to express ap opinion on this subject, I beg 
leave to state that the trivial variations in the gases 
made by different processes is of no importance in 
regard to health, excepting as to the products of their 
combustion. Jn this respect your gas is superior to 

, t does not contain impurities existing in 
gas manufactured from bituminous coal. I have the 
honor to remain, Your obedient servant, 

R. Ocpren Doremus, M. D., LL., D., 
Prof. Chemistry and Toxicology, Bellevue Hospital, 
Medical Cullege. 


others, asi 


New Gas Works 1n Appieton, Wis.—Four months, 
ago, ground was broken for the construction of Gag 
Works in our city, and now we need no longer grope 
in darkness, for a safe, efficient, and brilliant illumin- 
ating agent is within the reach of all the business and 
manufacturing portions of the city. 

The works are spacious and of a most substantial 
character. Indeed we are safe in sa;ing that no 
where in the Northwest, outside of the great cities, 
can be found similar works, so complete in all their 
parts. The main building, built of stone and brick, 
is 116 feet long, by 30 feet wide, which is divided in- 
to a retort room, purifying room, coal house and lime 
house. Witbin 18 feet of the main building is a cir- 
cular holder house, buil: of stone and brick, 46 fvet. 
in diameter and 18 feet high. This building enc!oses 
the gas-holder, and in a climate like ours, is a very 
important element in the economy of gas manufactur- 
ing, as it protects the holder from the deep snows 


and materially decreases the condensation of the gas 
resulting from extreme cold. We believe that, out- 


side of Chicago, there is no other gas works that has 
this important improvement. 
* 7 oa * * * > * * 

And now that Appleton has taken another step to- 
wards being a city, by securing gas, which, in this; 
age, is jnot a Juxury, but a necessity, we are gratified 
as must also be the owners, at the liberal patronage 
which the enterprise receives on the start The city 
lights the principal streets, our Pulp and Paper Mills 
and Wooler Mills, which run all night, are int rodue- 
ing it into their buildings, our principe] hotels will 
use it and already we see a great number of stores 
brilliantly lighted up, to be followed, no doubt, in 
due time, by all the rest. Our large Turner Hall 
gave the first ‘‘Gas Light Hop” on Saturday night ; 
and last evening upon the occasion of the opening of 
the new Mammoth Pulp Mill, a grand jubilee took 
place under the new gas light. Thus, step by step, 
does Appleton move forward. In another year we 
will, without doubt, have water works, and then with- 
out boasting, we will be able to say, that right here 
we have all the elements that go towards making life 
desirable, to-wit: a beautiful and healthful location, 
an unsurpassed water-power, railroads, ship canals, 
telegraphs, telephones, and a well built city, full of 
churches, colleges and schools, good society, and last 
but not least, gas and water works. Then, what 
more can be asked? But we shall not be selfish be- 
cause we will have all these good things, but cordial- 


ly invite all who are seeking pleasant homes to come 


} and abide with us and share in our benefits. 


* * * * * * - - 


Appleton Post, Nov. 1st. 


Srrret Licutrna In New Yorx Crry.—The fol- 
lowing is asammary of the awards of contracts for 
furnishing the gas for, and lighting, etc., the public 
lamps for the four months ending April 30, 1878 : 
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At a meeting of the Gas Commissioners, Dec, 14th 
the following resolution was passed : 


The Commissioner of Public Works offered for 


adoption the following : 


Whereas, by section 73, of chapter 335, Laws of 
1873 (the City Charter), it is provided, that the Com- 
missioners of Public Works, in conjunction with the 


Mayor and Comptroller, when contracting to light 
the public lamps, ‘‘ shall not make any arrangement 
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or agreement with ny company or companies [01 
such purpose for a period longer than one year at any 
given time, nor for an amount in excess of the amount 
appropriated therefor. 

And as section 89 provides that ‘‘ no expense shal 
be ineurred by any of the department, boards, or of 
ficers thereof, unless an appropriation shall have been 


previously made covering such expense. 


And as, by these sections, tl Mavor, C ym pti ller 
and Commissioner of Public Works are prohibited 
from making anye tract 1 lightir 4 the } iblic 


lamps for 0 time other than the calender ye vhicl 
is also the fiseal year. at in consequence thereof no 
competition is entered into between tl several gas 
light companies for contrae's, which are to commences 


on the first day of 


January in any year, by reason of 


the great expense lovelved in opening the streets dur 
ing midwinter for th iaking of the necessary lam, 
connections ; therefore, 

Resolved, That applieation be made to tl Levis 


ture, at 1ts ensuing session, for an amendment to the 


charter, in order that contracts can be made 


ing the public lamps for a term other than the fiscal 


year, and that the Couusel to the Corporation be re 
quested to prepare the necessary amendment f 


mission to the Legislature 


The Mayor put the que 
Sald re 
Which was decided in tl iftix 


lution, 


ween 
pany has been settled up 
following 1s the 
the city, aud which w ratified 


The Kansas City G Light 


hereby proposes to the City of Kansas to put u 
condition for li tin on r before the Ist day of 
January, 1875, the f Wing 1 lamps, in idition 
to those now inu to-w.t re a complet list of 
lamps to be lighted is given 

And to light, extinguisl leap and at all times 
keep in good repair all its street lamps, to the num 
ber of 333, and to light the streets of said city when 


ever said | cated, with gas light, 


said light to be made from good merchantil 

standard qualily of thirteen sperm candle power; and 
to light said lamps one-balf hour after the sun sets 
and one hour before the m ets, and said | ps 
to be exti hed one h before the sun es and 
me | r before t moon rises rr the month of De- 
cember, 1877, end the months of January, February, 
March and April 73, and for such time afterwards 


} } 


luly provide monthly in 


1} lamps, at the rates 


advance tor the } 


( 
provided fo 





cl 
herein, at and for t] 
each of said lam} 8 Tor € month 
the city duly accept of tl 
the ensuing wonths of January 
and April, and 
same, by approp1 
said payments, 


Payments for such la 


16 price of $2.50 for 
Provided, That 
18 proposition for 
February, March 
1 payin for the 
sufficient snm of money for 


sh ill 





make provisi 


ilinga 


s to 





be made on the last of 
e next succeed 
drawn by the proper city 


each month, or as early intl 

as warrants therefor can |} 

ofticers. 
All the st 


in proposed to be relocated, s 


ling :montl 


all remain and be light- 
ed as they are, unless bh fter relocated by mutual 
agreement 

Any additional number of lamps 
after be erected at the request of 


mains shall be embrace 





San ‘ (sas ( 


December 3, 1877 


The Council | lution No. 15,710, approved the 





1 the Ordinance C 


ordinance carryll tl res 


cor tract and Insts 
prepare all 
fect 


It was also resolved that there shonld be 11¢ 


ommittee to 
lution into ef 
) lamps 
ted in various 
»)pay $2 per month 
ts bands 


Lue 


lightea by the isoline method and loe 
portions of the cit 
for each itmop I} 
full now in locatir NeW 
bound to be better lighted than 
sas City Tim 





ittee has 1 





just 


amps. 


ever before. 





~ ¢ \ I tiey, Esq of this 
@ orrespondence a A: 


riment. 


hundred cu- 





feet of n twent x minutes. The gas is su- 
ftness and 


reeable odor 





; gas is, thatan 





y ‘ f WW I ol 


ly 34 cubic 


‘ f from $1.00 to $1.50 and 


, : | make 9.000 cubic feet of 
he gas passes di 


ras holder, and is 
é experimental 

im the 
» simple 


tion for which tl 
the last eight mont 


, there being at this 
hted lamps since the Sun I | ftheM. &O0.R 


ing f 1 te « I ready for ship 
to keep wit ! 3 ¢ 
. mn A. W. Mass 
rhe most se1 3a ner e 


Council and tl 
required that the « pan 
its mains 
the consun ‘Or BLISHMENT, NEAR 
the OnSUIDDPtLI 1 we 


The 
Ur THI 


charter to regulate t ; I t 7 : 


COM- 


4 RCHING LOSS 
‘ounc! also I 1 é t 
WORKS, 


si 
mers. This was denied | 


i mile this 
Road, 
nd refused t rht t t I i \ reporter com 

results of 
mnnly about 
t n ire given 


After 





a brief tir t ( ( I 
gotiations with tl ' mt icted and 
standing w rrived a A P, ¢ | 1857 Mr 
tory to both entered int ( ' 

i anil f Ho l, who since 
doned its claim of ther t t 
and the S company 5 1 to the ~ ei that d f n their enter- 
mains portion of the works 
[The gas company |] : t fs O00, and re- 
keeps in repair t 1m} - 
each per annum, the ! atir | hes apse Pes 
to be equa 13 sperm candles ‘ vy nine the pl »prietors 

The price of maS to private cor ! > ved t { 1 } I t establishment of 
1000 cubic feet by rebate from &4.00 7 i 

. _ ‘ llr 5 representing as it did 

ment, the gas t ttl lA 


i st = 000. The buildin 


YY com- 


1 
Stnailer 


‘ysterious Gas Explosion, , ‘ r-| = 
, whe sewe per are 

Mr. Editon ] lil rey in I Bhs iildi o damaged 
claimed to have happened by an e1 


our consumers, a clerk ina 


was nO one In the store 


i OO by 6O 

at the front door when he detecte ‘ . * by 110 
and went in search of the H ] a ities r 
. i ener 4 , 
the inside door of 01 of the front | 
which was tightly ine lon the i | , , l to be strictly fire 
ately re WAR al ext Sam cif 
ately the re Was al ion nd it ipposed 
the show windovy tle § t « ‘ Mr 
torch or light whatever i ia t a } eve the fire 
near the window, except there w H ays they 

i f @ Says e 
a cigar out on the siae iiK I y twe ¢ the only proof 
but he had passed a t 
the store In short tl e) i t half-pa 9 o'clock 


voluntary combustion, M vy i possible. 
be possible i speed ¢ and arrived 
The presence of i 1 t wil toa \ ft There 


counted for by the fact that } ! f i e. and 


this, with 
before had been re king of the flames. 
states that ift ( ! t hand, it is be- 
f the keys of tl \ 


the fixtu = : { 1) been extinguished 
; \ ‘ t s to | made to 





point of interes Rock Spring to give 
combustion be er t t tthe half dozen 
ym pound t ( v. 
ild I r in the nick 





conta 1 n t t ont of the 
been a flan \ lessen conse. ia 
Mer n, I : i construct their fac- 
Mr. Editor: TI iter of t } ' nd t i y in filling or- 
] ! i fortunate that 

vate 1 y r ed »as retort f 
patented an improved ,as 1 : Mepis regge oss 


gas from rosin. In Jnly last I put up experiz A 
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York, 


made 


The Telephone 
( 
_ 
Pele} } 
P f at , 
worl t is 1 t 
hat tas | 
k l 1 \ 
} i n y here } t 
the ear t 1 I periments 1 
y by the late Sir Cha Whea é 
ts were re} nd, perba 


| 
LONTH 


( the street. from th ‘ : 
t of the other, ithe two end t 
nnected to the soundi bo { f the 
ler t circumstat hen a pers 
piano in one honse, t piano t] 
ningly played | tself I V 
inding-board w mmul t 
thr h the I ‘ den rod, and at t 
| of this wooden circuit the sound \ 
piano was set into vibration, and + 
gs 
pial hich were in unison with t 
e, were thr mpathet nt 


of London on alm 


nsisting of a small membrane with a 


at the Photometrical Room of the Depart- | string attached to the end of it, and at 


ment of Public Works 
Corrected Illuminating 


Time of as ; : 
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Date. 
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Ink that Cannot be Erased. 


cannot be erased, evel 
following receipt lo 
lution of fine 
This addition n 
proof against 

and forms a writi f \ * 
without d 

greenish blue, but afterwards | 


MONG Ee? 


Powe 


th 


1) yards or so there is another membran: 


membranes are 


~ communicated through the str tot 
the sound is produced in the other men 
o.5 there is a differer between the ea t 
periments and thsse I wish to direct you 
~ | to-night If you observe f 1 mome! 
= of the thread telephone, y 
t re are two membranes which cont 
1 t thr ‘ t t V Dr { I { 
the n brat is forced to vibr 
other by tl trip and releases 1 
| t het In this case, the h¢ 
chank y I icted al r the tril t 
telephony the sound 18 t cOmmunDicat 
it all It exists in the wire as a 
ricitv, wok produ Se the \ 
sound at the receiving end of a circui 
In examini the means by which s§ 
lecti ly produced, Iw 1 direct 
to several distinct species of what may ! 
pl eurrents of elect y For t 
Ww have tl! I lowered ] 
sentation of those currents will be tl 
| scree! [ disti sh three varieti ‘ 
currents, which I will designate inter 
tory, and undulatory You have these 
1e8 § wh in the three lines of the 
| per o 6 being t rmittent, the 
satory, and the third, tae undalat 
tal line indicates the zero of the r 
dark lines are impulses of electricity 
lines are above the zero they indicate 
= ses, when they are below, they indicat 
pulses of electricity he vertical tl 
“ tI if 
ect fror t r li es tl 
y' ( el at t I ( ) 
; ) eri f } ‘ 
P ‘ mres P F 
( | ( rac 5 f 
¢ l t 5 ( I 
; sod tinuous cul t tb i at \ 
} . y l a t wi he chiefly dire i 
J § 
continuous Cc ol ¢ tricity 





the 
ese 





I 1 iiha } 
f . 
I 
I 5 I 1 
r { ni 
i , nd 
1 1 
tly I i 
’ and 
you y still furt V 
t rdl t 1Sse€8 al 
é Y l ve 
4 negatiy i ( nitt t 
you l \ | l 
| I t ) ex- 
a | ' 2 T \ ere 
ry 1 ; t r ttempts to 
1 nd I beliey that lam t ) 
I en yi nt Ind S 
HoOlsé 1b il | } li \ t 
rically, buts f any i—tl 
| 
{ d 1s ¢ , 1 force o! 
, i 
iv naturally s r n 1S, 
t ‘ rents of electricity t prod i? 
vy ol t to-r t chiefly to l of the 
} i tana the t f pr clpg it 
may here ate that I have 1 bot ble to 
vt lnuiatory current itl meu is 


t 
y 4 i ‘ 7 I hall I 1 © t l to ¢ I 
~ r ¢ f means by whicl t ittent « nts 
f n be} iu i li w ve tbh 
istration of itus d d 
by | ting of a tuning! | l be 
s Ol h ¢ tro-1 t it ul 
‘ 1 to one of the } gs of t fork 
lips into a cup of mercury, thus com] v 
Ho Ss the plauinum w 3 t 
A cu nc of electricity t t ( iit, 
passe the for and t t f tro 
m t 1 so to the other pol! | Un- 
i t ( imstances, so I t ‘ 
. ron core of tl electro-: 
s the } of the tuning-fo lt tis 
ih ire separated ! that is 
that t | t im wire 1s lifted I : 
eu ves the ry t oO 
ep, I nt I electri ( t! 1 hnetism 
I ma é S, the ttracti f e ron core 
S it rk springs back by ) ity 
H t I mel tb | itl im wi t 5 thie 
j t } bs € I ittra ipart 
la relea i, SO that the resul $ it the 
I st tX tinuous vibrati aud at ev y 
vibrat ! and breaks the volt iit, t 3 
causin I t nittent current of ¢ I \ 
] ! ns by ich a musical tone can be pro 
iced by m i tnis termittent cur ot 
tr ‘ l W t next i tra 
rral i by Helm) by ich one 
t I i I t mimi its \ ns to 
wnot I same pit by 1 3 I le 
tt t eyed ti b I] use 
f res pla lin front of mdf vou 
can I sound and make it louder or soft 3 
y oper I ul orifice of the res An 
arral t y heimholtz w kt i show! by 
means Of which a number of tuning-forks a.e set in 
simultaneous vibration by the action of one fork dip. 
g into mercury, 80 that you have a large number 





sical tones produced s uit 20)1 7. 
1usical tor produced simultaueousjy from th 





€S6 
elmarkavdle e peri- 
loudness by res- 
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rods a 1 to the poles of a powerful permanent | the nd yay moti It struck me that if in 
| the same arrangement is repeated at the | had y ead of I t complicated harp, and vibrating a 
ther f the cu Between th rods of this | tav 1 ; tuned to different pitches, and thus 
ve at h end an electro-magnet We i t 1 eatil ! { | resultant effect, we 

<1 hen Ww iove a magnet in the neighbor- | into t t \ { " of ror to give to 
hood electro-magnet, we induce in the col f tion sy { ( the bration of a musical tone, 
the « magi current of electricity, the inten re¢ f t ve it tant vibration of a vowel sound, 
f wl s proportional to the velocity of the | these strir y 1 idulatory current produced, di 

m I i the magnet and not only so, but the kind | ceased, { ry llre vould corresp nd io the 
f irrent, o t polarity, de pends on the direction | sound is « { ir { > pr luction of a sound. The 
» motion of the magnet. If I move my magnet he next y was, however, how to vibrate a piecs of 
downwat I} luce, say, positive electricity ; and ticulati r t way } ed [he following apparatus 
then, on the other hand, if I move it upwards, I pro f steel 1 t ve me t to tl ition of the problem in 


luce tive electricity, so that it is evident to you | neighbor! i t t 1 rove tl phenautograph: I at- 


that. we vibrate a permanent magnet, in das nearly as possi 








of tro-! net, we produe 2 a reversed current | litude, : é t ] m of the human ear, but upon 





i ] ? r lar e lake 
n é tro magnet, and the intensity of the current } throw into t t I t I na Boston, Dr. Clarance J. Blake, 
rtional to the velocity of the moving body. | the same relativ n 1 lt novel idea of using the 
Henee, we have our undulatory current of electricity. | voice would n ¢ tse phonautograph, and this appar 


my nd tory rent may be utilized to produce However ’ f ‘ ‘fnst ted t It is a human ear. 





ducing he inter mie m is exposed, and to a part of 


tant end of the current in 


' Let us snppose, for instance. that we have | best way of vil y\it att ed a lons yie of hay Upon moistening 


the t lary that we pluck with the finger one of | the required et ‘ ;| the membrane and the ttle bones with a mixture of 


the rods; it vibrates, and produces a certain musi- | by which t reser é { ycel nd water, t mobility of the parts was 


+ +} 


{ In vibrating we have an urdulatory cur apparatus I hay ts , estored, and on speaking into the external artificial 


ity produced, which traverses the cit You will observe the effect ’ ra vibration was observed, and after many experi 





ses round the coil of the distant electro- | of wire by the vib ! rn | ment we able to obtain tracings of the vibra- 


magt What is the result there? The result is, tion on a sheet of smoked glass drawn rapidly aloug. 
that t ‘ tro-) et alternately attracts and ré effect of vibra t| Many of those were very beautiful, and Iam sorry 
wie e rods about it, the positive current attracting, bave not of them here to-night to show you, 





nd ti I itive irrent repelling them; so that Prof, Bell ] € let but as it f ion to r subject, it 18 perhaps as 
rv current traverses it we have a|/a diacram. th t} . ti oy f| well Iw i merely direct your attention to the 
f positive and negutive impulses, and the | two notes for f t} pparat itself, as it gave me the olue to the present 
alternate ly attracts and repels the rods | bration bei ; ( form of telephot Whst I wanted was an apparatus 

i the rod which is in unison with the one | the algebr t that to ‘ve a piece of iron, in the 
at the other end will be thrown into vibra The ¢ tis. v 1 f| way that a particle of ris moved by the voice It 
} stru é 1 f the xperiments, that 


So that, if you were to play a tune upon this | these rods simulta t t 


} , the corresponding rods at the other end would | electric yreat dis} portl between the tissue of 
into vibration, and the tune would be re- | when a batte léd t n t he m¢ rant nd t bones that were moved by 

} l i But you ill observe that the vibration | the batt ! I ft he mer ranes, nad that i ich atbin and delicate 
ft harp is not communicated through the wire | of the } ! nt membrat ild vibrate a mass of bone, so dispro- 


mecha! | in the case of the piano experiment | the res ‘ fF} nortionat Ze d ht, perhaps a membrane 


f 


that 1 have 1 rred to: but the vibration of the rod | musi ht be to vibrate a piece of iron in the way 





ire Lt efor constructed scond form of 


electricity—and i] » to any distance, so that in-| the harp. vy { 


| 
a | 
. : | na ; 
veh’ evawexsed thi ire f course. with the spe d of ‘ir Sunt , neat jarticulating telephor ounded « i rst apparatus 
| 
| ¥ 
| which I wi Sy tin of the experiments, 


j having one of these pianos on eacl side of | of con | prod I ndulatory electricity for the purpose of 


the road you may have them hundreds of miles apart, | is im possible t { te in| producing mu l tor [t was similar to the rods 
lirectior it t e ti . } ‘ f wh you bel , except tha instead of being at- 

piano, and the other will appear to play by itself ant for . i O y the | tached t permancr’ magnet it was attached to one 
If I were to show you Helmbholtz’s apparatus for | vibration of a y oO! ne, tl I tat t magnet, and magnetized by means 
the arti i product n of yowel sounds, you would next one fur t r I ia tte irrent A rrent being passed through 
6 bat tain f¢ if sound were pro luced by tion of a part f é the { magnet this p'ece of iron became 
causil tuning-forks to sound simultaneously, | sounded simu " | I , nd a rod attached to one pole would of 


with different lations of force. By the arrange-| tus, the t { nt of Ww é ne magnetic also, as if attache 1 to a per 


ment is lescribed we can cause certain of the rods | electricity. t tl me t j nr manent m net, » 1 t, on vibrating this rod in any 





of the harp to vibrate with certain relations of force, lueced in the i [ lert the nt! way whatever, the batt ry current was put in opera 
For instance, if L } ick one of these rods very forci vibratior fihe f ts 5 ont} tion, and tl corresponding rod at the other end 


bly, tl current of electricity produced will be very | another illustrat { } not | thrown into vibratior I therefore took this appara 
because the intensity ef the current depends | the variat f el ect tus, and instead of clamping the rod firmly, it was at- 

city of the moving body. Hence, when | but the variat rt tached loosely to one extremity of the magnet. and 

you vary the amplitude of the vibration, you vary | of air nd the cur t e} sent | the other end was attached to a stretched membrane 


th ntensity of the current. According 





if you | gray hieally t ] f lbeater s I na the ime at the other end, 
pluck f the rods very forcibly, you will have an | sounds hey | t t ted Phe idea w that on speaking to this membrane it 

urrent produced, and the corresponding rods | but a t tr é vould be th n into vibration, and cause the vibra- 
will be thrown into vibration forcibly, butif you pluck | Of course vt I titled t tion of the piece of iron, that in fact the iron w.uld 
the rod gently a feeble current will be produced, and | phonautogra; it n by follow the motion of the membrane, that is, of the 
the rod at the other end is thrown into vibration fee- | improved form of } tograph I @ was a cone | particles of air; it would, therefore, induce an undu- 
bly. Ifyou sound a number of these rods simultae | into which yu hi ed th from} latory current of electricity; the intensity of which 
notion, and at the other end the 
the rods of the corresponding harp thrown intovibra. | stretched m¢ rane, ¥ vibs he sound | intensity of the magnetic attraction would vary ina 


neously, with different relations of force, you will find | your voic: t tl ! | end , ad would var 








tion, with corresponding relations of force. So that} was produced, and in t tion, it} similar way; so that the piece of iron at the other 
if you can } ice a yvowelsound by vibrating simul-| controlled the movement of ‘ i, |} end, being attracted and repelled in a varying man- 
taneously a number of these rods, you can transmit | about one f I : lrawn|ner, would be thrown into vibration, copying the 


a cul t tricity which will produce the same | by th motion of t first, and it in turn would cause the 





sound fror harp at the other end of the wire. If! was dr t i stretched membrane, which would 
you , keeping the pedal down so as | els tl l,and we should 
to leave t 1 f te vibrate, you will find t Ld | l I} lea was, that not 
I st f your veice echoed back to you | force, bat t } t | f is vibrate together, 





from tl pial but also an approximation to the | by ha f y t f | t f 1of t vibration would be the same, so 


quality of the vowel. Ifyou sing ak or oo you will} you come to ¢ t I that on speaking in the neighborhood of one mem- 


find an approximation to these sounds produced from | there can be n t th y i brane we should have a fac-simile of the sound pro- 














> 


12 American Gas Light Zournal. 





Jan. 2, 1878. 





iced at the otherend. The apy 


Ay = 
. paratus was con 


structed, but the results were rather unsatisfactory. 
My friend, Mr. Thomas Watson, who assisted me, 
however, asserted that he could hear a very faint 
sound proceed from the second membrane when I 
spoke in the neighborhoo1 of the first Encouraged 


by this fact, I varied the apparatus in a number of 


ways, and eventually produced three distinct forms 


of apparatus, which were exhibited at the Centennial 
Exbibition. I came to the conclusion that this piece 
of iron was probal ly rather too he avy to be set in 


vibration by the membran and I therefor made it 


as light as p ssible in fact, I took a piece of steel 
spring, only about the size of the pole of the electro 
magnet iiself, and glued it to the centre of the mem 
brane. Upon constructing two of these instruments, 
there was no mistake at all that articulate speech was 
produced ; but it was of a very imperfect nature 
When a persen spoke or sung into one of these in 
struments, you could distinctly hear the tones of the 
at the other end, 


speaker's voice and could recognise 


that there was articulation there, and when you know 
the sentence that was uttered, yon could recognise 
the articulation, and it seemed strange that you could 
not understand what it was‘at first. The vowel sounds 
seemed to be copied very fairly, but the consonant 


sounds were entirely alike. 
Another form of apparatus constructed at this time 
for pradncing an undulatory current, I have a photo 


graph of. but it is a different size to the others, and 


eannot be thrown on the screen. It consists of 
one portion of the 


tally ; 


skin is a little bit of cork carrying a platinum wire, 


apparatns turned  horizon- 


attached to the membrane of gold-beater’s 
which dips into a cup containing water. We know 
that water offers an enormous resistance to the pas- 


sage of an electrical current. If you place two wires 


late sounds were very clearly perceived, when the 
first instrument, as shown, at Philadelphia, was used 
as a transmitting instrument. I was so nvinced, 
from these experiments, that the inductive method of 
producing an undulatory current was the best me- 
thod, that I determined to vaty the construction of 
the first form of apparatus, and I gradually 1 
the size and power of my magnet, and the size and 
thickness of the iron spring attached to the 
I found, as I dimin- 


resulting sound at the 


of the coil 
ished the size of the coil, the 


brane, and the size 


other end became very much londer: in fact, I found 


there was no advantage in using a coil that exter 1 


beyond the centre of the maenet 


1 
Indeed, ther 
very little difference, in eff ct, between a coil of that 
size, anda mere flat spiral placed once around the 
magnet The important point is to cover the pole of 
the magnet Every sneceeding turn adds resistance 


without increasing materially the loudness of sound 


[ varied the power and size of the magnet by varying | aid 


the power and size of the voltaic battery « mp! rved to | 


magnetise it, and found that very little effect was 


produced by diminishing the power of the battery. 
In fact, the effect of articulate speech was pr 
from the receiving instrument when the battery was 
entirely removed from the circuit 
only source of power would be the residual magnetism 
of the iron bar, and that showed that the only use of 
the battery could be to magnetise the iron bar: go, 


] 


in subsequent forms, I dispensed entirely with the 


| voltaic battery, and nsed a straight bar of iron mag- 


in water, separated by a slight distance, the resistance 


offered by the water is very great ; 


the wires nearer together, the resistance becomes less 


but if you bring | 


and less, so that the current of ¢ lectricity becomes | 


stronger and stronger, and when the two wires can | 


be put in actual contact the resistance of the water 
may be ignored altogether. H nce you can see that 
by vibrating-two wires to and fro in a liquid of high 
resistance included in the circuit, the battery current 
can be thrown into waves, and the resulting current 
may be considered as approximately undulatory ; and 
with this form of apparatus I was able to produce ar- 
ticulate sounds. But it was an improvement on the 
first. I produced the effect cf articulate speech by 
vibrating the conducting wire in this way in pure 
water, in water acidulated with dilute sulphuric and 
other acids, in salt and water, and in a number of 
other liquids. Ialso produced the same effect by 
vibrating a solid of high resistance in a liquid of low 
resistance. IJnxtead of a platinum wire dipping into 
water, 1 had plumbago dipping into mercury. The 
plumbago offered a good deal of resistance to the pas- 
sage of the current, but as it dipped into the mercury 
it offered less and less, and by having a veiy small 
piece of plumbago vibrating in the mercury, the cur 
rent was varied in a manner approximately undula 
tory, and articulate effects were produced when this 
apparatus was used as a receiving instrument. 

I found, however, that the best means I could de- 
vise for producing an undulatory current was the ap- 
paratus I will now show you, but it did not serve 
well as areceiving instrument, and I was therefor 
led, after many experiments, to construct another 
form of receiving instrument, keeping this for trans- 
mission 

[his [a diagram of the instrument was thrown on 
the screen]! is one of the forms shown in the Centen- 
nial ‘Exhibition. On speaking into this, an i listen- 
ing to the other, articulate sounds were heard very 
distinctly, 


The next illustration shows t form of re vin 


Po 
instrument to which I was led. It consists of a hol- 
low box of iron, with the electro-magnuet inside, anda 


thin diaphragm of non laid on the top as a lid { 


| ; - 
resting the ear closely against this diaphragm, articu-} effect. 


netised steel. Increasing the size of the iron plate 


attached to the membrane, a very large increase in 
the loudness of the sound resulted, until finally I had 
a plate of iron almost as large as the membrane itself 
By this, dispensing with the membrane altogether, 
perfect articulation was, for the first time, obtained, 
and in this form, which differs very immaterially from 
the present form, you have a plate of iron vibrated 
by the voice in front ofa permanent magnet with a 


coil of wire around it. 


On varying the size and thickness of the permanent 
magnet, it is found that wonderfully little difference 
18 produced by magnets of very different force, an ] 
on varying the size, diameter, and thickness of the 
iron plate wonderfully little difference is produerd. 
The chief difference isa pec iliar effect on the quality 


I have 


from iron plates all the way from one inch in 


of the voice. produced distinct articulations 
diame 
ter up to two feet, and from 1-64 inch to # inch in 
thickness. In fact, if you take an ordinary Morse 
sounder, and use that as a receiving instrument, using 


a batte ry current to magnetise it, 1f you place the ar- 


| mature of the Morse sounder close against your ear, 


articulate sounds are produced from it 
very distinctly that the effect is probably molecular 
rather than anything else, and the vibration of the 
plate asa whole mars the effect. One of my best 
forms of instrument was constructed on this model, 
but I had the cavity completely filled with a pad, to 
prevent the vibration of the plate as a whole, and it 
When the pad was taken out 
accompanied the 


articulated beautifully. 
a peculiar effect articulation—a 
drum like effect, due probably to the vibration of 
the plate as a whole. In faut I can describe very dis- 
tinctly the effect produced by varying the size of the 
plate. Suppose we keep the plate of uziform thick 
ness, and vary the diameter, commencing with a small 
plate, we have articulation perfectly cistinct, but it 
sounds as if you were speaking with a cold in your 
head ; a purely nasal quality accompanies the sound 


Now, ke ep the 


diameter, and as yon doso the nasal effect wears 


thickness uniform, but enlarge the 
away, until, with a certain diameter, you obtain a 
very good quality of voice. Ke: ep on enlarging it, 
and a coarse, hollow drum-like effect is produced, 


ind when you have it very large it sounds as if you 


bad your head inside a barrel—a kind of reverberat- | 


ing sound. So keeping the diameter of the plate 
uviform and varying the thickness, commencing with 


ja very thin plate, you will have the same drum-like 


luced | 


In that case the | 


| the improvement of internal navigation. 


} ance, and 


have the effect disappearing. Then you get articela- 
tion, and as you go onincreasing the thickness you 
have that peculiar nasal quality produced, so that it 
is probable that the fundamental pitch of the plate 
itself has a great deal to do with the agreeableness or 
disagreeableness of the electrical articulation, but the 
size or thickness does not seem to impair the distinct- 
articulation itself. 


ness of the 


You see there is a pe- 


culiar form of mouthpiece 





for concentrating the air 
on the plate. I made one experiment of rather a 
striking nature, viz., I omitted entirely the cavity in 
the mouthpie The iron plate was glued solidly at 
every point against a block of wood, and [ talked 
iwainst the surface of the block, so that there was an 
inch of wood 


Yet I was able 


three miles away. I will now show you the last form 


between my mouth and the iron plate. 


to carry on a conversation with a man 


of apparatus, and it differs very little from the previ 
ous one Prof. Bell her 


1 of the illustrations, the form of instrument 


e explained in detail by the 


Oo be continued, 





Hydraulic Engineering in France. 
M. de L 


Academy to the distribution of the waters flowing from 


sseps has called the attention of the French 
the natural declivities of the French territory, and to 
In view of 
the wealth of its hydrographic basins, of their import. 
of the facility of inter-communicafion, 
France is the most favored country of Europe. Far 
from profiting by this happy position, and notwith 


standing the bundance of rivers, the meadows are of 


limited extent, large tracts are exposed to droughts 
which oppose the improvement of their culture, and 
immense amounts of valuable material are continually 
wasted. M 


of mud annually carried off by the Durance, bears to 


Herve Mangon estimates that the volume 


the sea more than 14,000 tons of nitrogen, in the state 
itted for the nourish 
At the 


from foreign countries, at great sacrafice, 


f combination which is best 
ment of cultivated plants same time, agricul 
turists buy 


other nitrogenous matters, and the importation of 


| guano, which scarcely furnishes so large a quantity of 


This shows 


Now, as you gradually thicken the plate, you 


nitrogen to French agriculture, costs it thirty million 
francs per annum. ‘The same mud contains nearly 
100,000 tons of carbon, or as much as would be furns 
ished by a forest of 50,000 hectares. 

M. Cotard proposes to store all the snmmit-waters, 
in the basin of the Garrone and the Adour and dis- 
tribute them in such manner as to feed the channels 
of internal navigation, facilitate the transport of in- 
dustrial products to good markets, and avoid the aceuy 
mulation of stagnant waters in unhealthy marshes- 
The French Agricultural Society endorses his projec. 
with strong recommendations. 


Hubert 


water-courses in transporting bulky and cheap pro- 


Delisle sets forth all the benefits of the 
ducts, regarding it as an important object to put all 
parts of the territory into easy communication, He 
would develop five great lines 1, the Eastern line, 
putting Havre and the northern ports in communica- 
tion with Alsace and Switzerland by the Seine, the en- 
largement of the sluices of the canal from the Marne 
to the Rhine, and needful improvemements along that 
canal, 2, the line of the grand-girdle canal, connect= 
ing the rich basins of theOise, the Aisne, the Marne‘ 
the Aude, the upper Seine, and the Yonne, thus es- 
tablishing relations, on one hand with the navigable 
waters of the north, on the other with the channels of 
Burgundy and Orleans. 3, the Western line, to put 
Nantes and the departments watered by the Loire, the 
Santhe, the Mayenne, the Cher and the Vienne, in 
communication with Paris, the north, the east and 
the centre of France. 4, the southwestern line, join- 
ing the basins of the Dordogneand the Garrone to the 
capital by an artery which would tap the coal basins, 
including the canal of the great Landes, uniting Bay- 
and the 
Rhone, by its natural and artificial affluents, pene- 
trating far into the interior and surrounding the Alps, 


is capable of serving central France, Switzerland, Bel- 


onne and Borde aux. i the of th Saone 
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gium, and Western Germany; it has, therefore, in 
view of the commercial relations of the continent with 
the Mediterranean, an importance uvrivalled by any 
other river in Europe. 

Capt. Sibour shows that the improvement of navig- 
able ways and the appropriation of the canal and har- 
bor of Bouc, should be completed by opening a canal 
cf 7 kilometres between the pool of Berre and the har- 
bor of Marseilles, permitting an immense development 
of commence and industry as well as an indispensi 
able security for vessels. 
Chabaud Latour 


wrote: ‘** The 


Twelve years ago, Baron 
Engineering Inspector-General, 
»vernment should not hesitate to em 


ploy the magnificent natural harbor of the port of 


Berre, and to execute the civil and military works 
which will meke it one of the most powerful centres 
of commercial activity in the world. 

‘* Water courses,” says M. Krantz, **‘ awaken agri 
cultural improvements. encourage the est:blishment 


of workshops, facilitate the development of mines, 


quarries and forests, increase the public wealth, and 
the State receives its share of the wealth which they 
create. M.de Lesseps hopes that the scientific con- 
currence and the united influence of the members of 
the Academy, will contribute to the realizaion or their 


several plans.—(Comptes Rendus. 
] 





To Bronze Iron Articles.—According to a 
process by M. P. Hess this is done by the articles be- 
ing heated in the air after being coated with linseed 
oil Ot ets which cannot be exp sed to a high ten:- 
perature may be steeped in a slightly acid solution of 
ferric chloride, plunged in hot water, and when dry 
rubbed with linseed oil or wax (lo preserve iron 
from r the thor recommends sulphide of copper, 
He stee} ne iron for a few minutes in a solution of 
sulphate of copper, and then transfers it into a solu- 
tion of of hyposulphite of soda acidulated with bydro- 
chloric acid. The result is a blue-black coating, not 


affected by air or water lronmonger 





Prices of Gas Coals. 
= ies = 
Referring to our review of the market for the year, 
in another column, we continue the quotations for the 


standard gas coals, which at this season of the vear 


are entirely nomina 


Westmoreland............ 5.50 4.50) Bal 
Penn...... udabiesiaeexe:, DRC 4.50) at Daltimore. | 
PPOBIOTGS o5ccscscivecess 5.35 


Marion 





Newburgh Orrel......... 5.35 

Ches. and Ohio RR.) 10 (84.10 f. o. b. at 
Caking Coal.......) ai ( Richmond. 

Block Hons« “ £.50 l 75) " 

Glace Bay..... : 4.25 1 60 Gold f. 0. b. 


International.......... 41.25 1.60) at Mines 


Clover Ball... ....0..is.00.5 400 
Cannelton Cannel...... 10 00 
Peytona...... act danees 10.00 





Gas Stocks. 
Quotations by G. W. Close Jr., Broker and 
PBealerin Gas Stocks. 
with W. B. Scott & Co., 
24 Pine Srreet, New Yorx Ciry 


JANUARY 2, 1878. 


cs All communications wiil receive particular attention 
ae 
tras (% sort JV { ty 


Capital. Par. Bid. Asked. 


Central, Westchester 166,000 50 90 95 
Harlem %1.850,000 50 97 100 
Manhattan. £000,000 50 Y%68 210) 
Metropolitan 2.500.000 100 130 133 
re Serip... *1,000,000 Z 100 
Bonds 500,000 1000 g24 5 
} | ee 5,000,000 100 OW Qh 
Bonds id. 900,000 1000 105 i 
Municipal! 1,000,000 100 HK) 
New York...... : £000,000 100 115 120 
Suburban, W’stch'str 390,000 50 100 
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La) Ins i 
Union ( E N. ¥ 
Richmond ¢ Ss. | 
Out ¢ 


Fort Wayne, Ind 
Hannibal, M 
Hartford, Con 
Hempstead, L | 


Jersey 


J (SOI I 

Lew Mair 

Lima, O ® ( 
Laclede, St I M ( 


Perth Amt 

Rochester. N. 

Woonsocket, R. | 150.¢ 
Halifax N.S 100.0 


Hamilton, Ontario. 0,000 
San Francisco Gas 
Co., S. Fr’isco Cai 


St. Louis, Missout HOOVO0 
Stillwater, Mint OO 
Saugerties, N. ! 

Troy, Citizens ( 


Toledo, Ohio 
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A FIRST CLASS 


.... PRAGTIGAL GAS. ENGINEER 


s Of 25 Years Exverience, 
wants t ngage as SUPERINTENDENT and ENGINEER 
or Southern City, or would Lease a Works, 





if desirable 


Refer to William W. Goodwin. Gas Meter Manufacturer, 
1012 Filbert Street, Philadelphia, Deilly & Fowler, Contrac- 














19 | tors and Builders of Gas Works, P adelphia; Thomas R. 
ladelphia; R. C. Terry, Philadelphia. And best 
e from present employers. Address ; 
M. MURPHY, 
445—6 666 Arnold Street, Chicago. lll. 
A Gas Engi 
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° , ¥ . 
Of 19 Years Experience, 
4 3 at present open for an engagement as ENGINEER or 
4;8 -ERINTENDENT of a Gas Works. 
{ rhe most satisfactory references as to character and capa- 


14 | bility can be farnished, 


14 Address J. 8., care ef this Journal. 444—2t 
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| Mathew’s Pat, 





fastlron Gas Water Pipes Stop Valves, Tire Aytrants Gas Holders de, 


Office No. G6 North Seventh Street, 


ESTABLISHED 1856. 


WARREN FOUNDRY wn MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS O OFFICE AND WORKS CARBOSL, PIKE, 


CAT Mh ul WATE Ht seen 


Philadelphia. 
* 


PITTSBt RG ", PL 


i mm, ry’ 
BRANCH bepearsigionepain. a a Bite. Ww Mi. Mi I I Fi. 
(Pipe from three inch and upwards in ” Manufacturer of all kinds of GAS and WATER PIPE 
> aoc . BRANCHES, CONNECTIONS, 1's, ELBOWS, and 


ill CASTINGS USED AT GAS AND 
WATER WORKS, 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. 


y — ehiak tates ffer special inducements to parties wishing to pur- | 
f ¢’ » y or FJ S 3 
DAILY CAPAC IY 12 ULVA. e. My Pipe is Smooth, regular in weights, and cast ver- 
s@ Our Works connect direct with eleven railroads center tically. 
ng in this city, giving us qualled facilities for shipping N. B.—Pipe from 3 inch and upwards, cast in 12-Tt. lengths. | 
O all points, atjthe lowest rates of freight, 405. 1y 6%” SEND FOR CB20ULAR AND PRICE LIST, az 


| 
| 
| 
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R. DD. WOoOoD & Co©.. 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


i 


Anti-Freezing Hydrants, 
400 Chestnut Strect. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, ; 


Pesan EE LESTE, 
9 
Sy - ---- -_———- 


Works, ISth, (9th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 








Pittsburgh, Pa. 
N.B.—Pipes from 8-11cn and upwards cast in 12 ft, lengths. 
8@” Send for Circular and Price List p 


CAMPBELL, BRICK & CO., 


MANUFACTURERS 


IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings tor Gas Works, &c. 
Office 112 Leonard Street, N. Y. n 





B. S, BENSON. | 
MANUFACTURER OF 
I i i _____ 
Cast Iron Pipes and Fittings, 
Cas and Water Mains. 
All sizes from 3 to 30 inch cast vertically in 12% feet lengths ‘ 


Office & tactory 52 East Monumert Nt,, 
BALTIMORE, MD. 


Ss. DECATUR smart 


ee 
CAST IRON GAS & WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, | 
PHILADELPHIA. / 
Several Thousand 2, 3, 4,6 and S Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 





‘@ FITTINGS FOR GAS AND WATER MAINS. gg 
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NEW YORK AND CLEVELAND GAS COALS. 


GAS COAL COM’Y sib 
"Of Pittsburgh, Pa. PENN GAS COAL COMPANY 


f{INERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. COAL, CAREFULLY SCREENED, 


any an nto t I 


| 











tly celebra tnd acknowledged superior GAS COA 


OS AS PURPOSES, 


General Oflice—384 Penn Avenue, 
PITTSBURGH, PA. Their Property is locate ’ l 
Branch Oflice—C. & P. RR. Coai Pier | mn the Pennsylvar 
CLEVELAND, OHIO. 


ear Irwin’s and nn Station, 


; OFFICES 
WILLIAM A. MCINTOSH, President. 
A. CARNEGIS, Vice-President. No. 11 Merchants Exchange, Phil’a. 20 Wall Street, New York. 
W. P. DE ARMIT, Treasurer. PLACES OF SHIPMENT 
THOMAS AXWORTHY., Agent | ahi —- 
51-1y at Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side 


= agrees : ; Greenwich Wharves, Delaware River. 
rHE NEWBURGH = - . ce : , 
866-lLy Pier No. 1 (Lower Side), South Amboy, N. Je 


Orrel Coai Company, Scarce an 








ines at Newburg, Preston County, W. Va. CANNELTON COAL COMPANY 
iny’s Office, No. 52S. Gay Street, Baltimore, Md. 
( IVER O'DONNELL, Pres't, CHAS. MACKALL, Sec'y. aN VIRGINIA. 
is. W. Hays, Agent in New York, Room 7, Trinity Build- | 
pong 11 Broadway. 


Offer for sale the ’ CANNELTON, Kanawha County West Vir 


rinia deliver dat RICHMOND 
i is 10,996 cubic feet of gas to the ton of 2,240 lbs. of | Cc a ™~ ™ ES | I. rand > ~ < ‘ a” ~ .s ES 3 . 
" iminating power, and of remarkable purity; one | 
f lime purifying 6,792 cubic feet, with a large amount | acknowledged to be 7 ainda eas 


pany offer their very superior Gas Coal at lowest | 


quality, ‘bie fect of GAS of 64°54 | \NDLI v 32 
en for many years very extensively used by various 


npanies tn th Se ee CANNELTON CAKING COAL. 


‘ ropolitan, and New York Gas Light Com- 
| New York; the Brooklyu and Citizen’s Gas Light VWANXINM } Om 4 1 of 4°78 eubie fea per 
' 8 of Brooklyn, N, ¥ 5 tt Baltimore Gas Light Com- 2 
i Baltimore, Md., and the Providence ree ght Com- | ~— 5 get 16 14- 100 ¢ 
p vidence, R, E COKE, V 
fe seins ed re Loca Point, wharves “% I. TATNALL LEA, 1 P.O. 1 1747 Philadelphia 
- (PERKINS & JOB >) h Street.N. } 
SALES AGENT State S 
; - - H. W. BENEDICT & SON, } 
THE DESPARD COAL COMPANY : So 
OFFER THEIR SUPERIOR 
DESPARD COAL PROVINCIAL GAS COALS 
I N aL b 
us Lig I sth r it the country. 
\g s, PARMI BROTHER N 2 Pine street, \ Ihe = . { , for the 
GS & HORTON, No, 31 Duane street, Boston, 
Mines im Marrison County, wae BLOCK HOUSE, 
Compat’s Oftice, 15 German St., ¢ 72h ore. 


meng tt, conecnas of Desenet, Som, ve, name Ma INTERNATIONAL, GLACE BAY, 


Light Company, New York; Jersey ¢ ‘ity G as Light « pany, 
x, Jj Wasnngion Gas Light Company ; Fortand Gas Lest! A TIT DONLA, and LINGAN COALS. 
*." Reference to them i¢ requested, 204-. 


| ive? t any Port in the United States. 
TYRCONNELL GAS COAL., a aaa Nl , 
MINED IN TAYLOR COUNTY, WEST VA. PERKINS & JOB, 


Company's Office, 52 8S. Gay St., Baltimore 91 Srate SrREET, Boston 7 Souru Street, New York 





CHARLEs MACKALL, Secretary. 


— 


CHARLES W. wAYS, Agent, Room 7, 111 B’way, N. Y. RED! ICTION Natural Filtering Material.—The name of 
SHIPPING PoINT—Baltimore, Md, itary ’ ; 


been given to a remarkable 





‘ n the Dorsetshire coast, 
This coul yields 10,000 cubic feet of Gas with an illuminat- 


ing pow f over] Forty bu f ve ! £7) )! yAmMPVUM ' now being successfully employed in 
nian Matanaenadae ‘a : aie iy! i I eff ter of districts that treat their 
Coke, with little Ash and scar ely any clinker | 9 v ‘ BUTLER \ | ATEN | . Di . in « irifying the waste wa- 
") f (In inn I 1 mines, and for other sanitary 
ital PITT CAS COAL LOKe NAHI Bou 10 it isa ircoal-like deposit, of undoubted 
; S , and} ipposed to consist of blubber, 

ICE, 337 LIBERTY STREET, 


YH other forms of marine animal life. It i 
This Compa $8 prepared to supply any amount of thet: S Ob) V E; 4 4A LS | 3 3 eer mee ieee é “ 


i more plentifally than cannel coal, and 
¢ ele oe ated Gas ¢ ‘eal Paige te Managment ety sec clea co 

to all points reached by rail throughout the; West $30 per Dozen. of f sid ie, wi ‘eli { ' ; ite , 4 i n 
THE FORT PITT COAL COMPANY, ' 


434-ly PITYSBURGH, PA. 


which is the sanitary carbon 
und to have precisely the same 
i sanitary point of view, as 

: that costs three or four times as much. 
owes : been subjected consist, first, 
h a layer of the carbon, the 
ear as crystal; and, 

: Ww th a compound of ink 
HERRING & |} LOYD, rming a jiquia Bee intracta 


: e Agent ble th ild ever be mct with im actual drainage 
MONTREAL, CANADA, 740 Greenwich St., N.Y. perat the water running off perfectly clear, and 
639— | e 26 


th no perceptible odor.—Jron Age, vol. xx, No. 22 


E. 8. CATHELS, 


CONSULTING GAS ENGINEER, 
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IMPROVED GAS EXHAUSTER: 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 


8. S. TOWNSEND, General Agent, g oo) 


CCOKE & BEGGS, Selling Agent 





ndt st, NEW YORE 


. S$ Cortlandt St., N. Y. 

















ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:aley 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 





LACLEDE 


FIRE BRICKS AND 


CAS RETORT WORKS 


CHELTENHAM, MO 


Hand and Machine made Retor ind’ Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace, Bricks 
and Tiles fo dbs twell’s Hot Blast Ov s, Blast Furnace 
and Cupola T! 


Fire Br icks and Tiles 


of all shapes and sizes 


Glass Pot Clay, Fine Gron ( vend Fire Bricks. Sewer 
Pipe, Etc. 
901 Pine Street, St. Louis, Mo. 
(42— 


‘WREN’S GAS WORKS. 
Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
f AVING GHRANTED —s USE @¢ ONE OF 
my Patents L. the Gas-Light Company or Amenca‘ 
aud settled my claim against them, I inform the profession 
that [ continue to ere ct Works and se Licenses tc use my 
Patents for making Gas from Petr im. 

You can enrich your Coal Gas to any destred standard, by 
using My process, it sim $ i und much eaper 
than by any ot metho 

397 \ Cc. WREN 


CHAS. H. MEYER & CO. 


227 Chestnut Street, — Pa. 


LAVA TIPS AND SCOTCH TIPS 


- ‘y 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
PROPRIETOR. 
Office and Works, l5th Street. Avenue © 
Manufactures of 


FIRE BRICK AND TILES, 


Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 
i tt Articles of every description made to order at short 
5 


GA RDNER_ BR \THERS. 


Clay Cas Retorts, 
Retort Settings, 
Fire Bricks, Etc. 


WORKS, LOCKPORT, WESTMORE- 
LAND CO., PA. 


Office, 964 Fourth Avenue, 


PITTSBURGH, PA. 
J R. SeoTT, 
Gen'l Agent for Ney England, 
228 Wasnington st. Boston 


J. H. CAUTIER & CO.. 


CORNER 'OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an¢ 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER. 
E. GREGORY 


= oklyn Clay Retort 


AN D 


FIRE-BRICK WORKS. 


VAN DIKE STRELT. BROOKLYN. NX. Y- 


EDWARD D. WHITE Sarviving Partner of the late frm 
1K. BRICK & CO, 402-ly 
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A. Cc. WOOD’S PIPH CUTTER, 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 























> ——S, 
LS 
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It will cut Cast or Wronght Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. Also, 
A Continuous Line of Pipe in a "Trench or Building. 


Our Machines for cutting 30-INCH PIPE have been furnished,to the Manhattan and New York Gas Light Companies, and operate to their entire satisfaction 
The smaller sized Machines have been in practical use for more than a year with the most satisfactory results. For further information address 





















A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
) y p 
HERRING & FLOYD, ‘No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 
kt a a ae ee Oe ee oe ae = = 3 ee} @ | 
SEER aS 2 | = - De CSERE LUDLOW 
gg2hees SS REEEE WW Manf’g C 
EPeEEE ign“ ghe” alve Manf’g Co., 
Sesser Ss ae aS oe 
ta Aes . a 2 Dye & OFFICE AND WORKS 
Se" mai & <i ee 
SRZ"ZEE (2 £25 £ = ®) 35 to 954 River Street and 67 to 83 Vail Ave 
aeedgHe zo oP awS TROY, NEW YORK. 
aeons g i342 a8 3* 
oP i _ ean 4" 
eR Ee yo & 2. 22 =~ =| BRASS AND IRON SLIDE VALVES. 
IS _ z aie = a > SG a S = %| (Double and Single Gate ¥% inch to 36 inch—outside and 
5 5 ts % xs = x oF os a S &! inside screws, Indicator etc.) for Gas, Water and Steam— 
Saeeuae fF 45 aqHue* 
eotono® s f2c é HYDRAULIC MAIN DIP REGULATORS. 
= > go re sUoUs ct a 
Seg -5z 258425 ALSO 
KEES SSz Pea 32 | 
SHR5525 | EE =£2225| FIRE HYDRANTS. 
‘THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS. 





CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. | 
NEW YORK FIRE BRICK AND CLAY | 


| RETORT WORKS. 


«3 ESTABLISHED IN 1845. gy 


Branco Works aT KnEIscHERVILLE, StaTEN ISLAND. 
B. KHREISCHER & SON, 
Office, Foot of Houston Street, E. R., N. Y. 
Gas Retorts, Tiles and Fiire Brick 
OF ALL SHAPES AND SIZES. 


Fire Mortar, Clay and Sand. 


Articles of eed Denemyten : made to Order at the shortest notice aii LOWE GAS PROCESS 


Spectrum of Electric Light.—M. P. Dessains, Warer anp Gas in THe Istanp or Sagprvia.—In | 8. A. STEVENS & co, 








REFERENCES FURNISHED. 
SEND FOR OIRCULARS. 
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finds that the spectra of electric light are very similar the island of Sardinia, long neglected by modern civ- | SOLE AGENTS. 

to a 4 the pene Pe oy son OM ilization, water and gas works were recently intro- | ROOM 87, ASTOR HOUSE 

particularly on the side o é violet ; } a= ; P. 0. Bor 1110, 

of intensity exhibit but slight differences in the region duced in several small towns, amid an enthusiastio | a NEW YORK 
. of greatest heat display of flags and fireworks.—Hng. News, . 


400 430 Waunur Sraxzxet, PHinaDELrma. 






































SNCINNATI GAS*WORKS. ERECTED 1871-72-73.—WM. FARMEK, Ene. LACLEDE GAS WORKS ERECTED 1872.—WM. FARMER, ENG. 


WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 





re 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. ‘Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 











REFERENCES: 


GEN. A, HICKENLOOPER, Vik 


Gen. CHAS. Roome, President Manhattan Gas-Light Company, N. Y. : 
FREDERICK CROMWELL, Vice 


A. W. Benson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 


{ 
8S. L. Hostep, President Laclede Gas-Light Company, St. Louis, Mo. | JAMES R, SMEDBERG, Consultir 


e-President Cincinnat! Gas-Light Co., Cincinnati, Ohio 


-President Laclede Gas-Light Company. St. Louis Mo 





W. W. ScarsorovaH, President Cincinnati Gas-Light Company, Cincinnati, Ohio, C, VANDERVOORT SmITH, Engineer Manhattan Gas-Light Company, N. Y. 
g Engineer, San Francisco, Cal, 
Professor B. SILLIMAN, New Haven, Conn. Prof. HENRY WwUrRTz, 12 Hudson Terrace, Hoboken, N. J 
. JAS. H. WALKER, SEN. J. H. WALKER, JUN MITCHELL, VANCE & CO. 


LATE ENGINEER AND SUP'T 
MILWAUKEE GAS-LIGHT CO. 


JAMES H. WALKER & SON, 


CONSULTING and CONSTRUCTING 


| GAS ENGINEERS. 


i 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. ,.:”" 


Manufacturers of 
CHANDELIERS ! 
And Every Description of 
GAS FIXTURES, 

Also Manufacturers of 
“ine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c, 
Salesroom, S36 DROADWAY. 


NEW YORK 
Special Jesigns furnisued for Gas Fixtures for Churches 
Ha dges, &c. 


—_— 


Plans and Estimates sent on Application. | 


FOR SALE. 


MIWA UIEE AN EXPERIMENTAL HOLDER 


{ 
i ROOM 16, 408 MILWAUKEE STREET, 
| 
REFERENCES. | 
: How. ASHAEL FINCH, Pres't Milwaukee Gas Go ALEX. McMILLAN, Pres’t La Crosse Gas Co 
E. H. BROADHEAD, Pres'’t First National Bank. C. W. LOBDELL, Pres’t Moline, Ill., Gas Co 
i JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co 
} JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 
j 


GEO. W. DRESSER, Cc. CEFRORER. 


CIVIL ENGINEER. Gas BURNERS. 


TRINITY BUILDING GAS HEATING AND COOKING APPARATUS. | 


FITTERS’ PROVING APPARAT'IS. ETC. 
111 BROADWAY;3)| No. 248 North Eighth Street, Philadelphia 


5 ROOM 80. 





300 Cubic Feet Capacity 


WITH 


WROUGHT IRON COLUMNS, 


COUNTERBALANCES, ETC., ETC.‘ 
COMPLETE WORKING ORDER. 
l'o be seen at the Works of the 
NEW YORK GAS-LIGHT COMPANY. 
‘Twenty-First Street and Avenue A, 
New York City. 
Where full particulars, as regards price, etc., 


may be obtaine 1. 





a a ee 


-~_ a» os GS “ome 
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' MURRAY & BAKER, | HERRING & FLOYD. 
Practical Builders, Oregon Tron Foundry 





T. FE. ROWLAND, 
Continental Works, 
GREENPOINT BROOKLYN, N. Y. 


And Contractors for the Erection of 


Gas Works, 738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF ALL THE LATEST AND MOST MANUFACTURERS OF : AND MANUFACTURER OF 
IMPROVED APPARATUS AND TOOLS FOR ALL KINDS OF CASTINGS 


THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS, 


N D 
APPARATUS FOR GAS-WORKS. 
6” WORKS AT THE RAILWAY DEPOTS, 
FORT WAYNE, INDIANA, BENCH CASTINGS 
from benches of one to six Retorts ea 
We manufacture Bench Castings, Washers, ‘‘The Im- WASHERS: MULTITUBLAR AND 
mersed Multitubular,” and Atmospheric Condensers, Wet and AIR CONDENSERS: CONDEN- 





Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, SERS; SCRUBBERS, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, vet and dry 
Wrought lron Screening Shovels and Castings, and Wrought E x H AU ST E RS 
Work of every description for Gas-Works. forr ving R rts fr 

As Mr. Murray 1s 4 Practical Draughtsman, we wil! furnis! ‘BE NDS und B R. ANC HES 
plans and specifications to parties or associations, or will wait f all sizes and descript 


personally upon parties contemplating the construction of 


ration or extension of old ones FLOYD'S PATEN1 GA'S-HOLDERS 


The most satisfactory references can be given, if required 7 . . FEN y 
5 MALLEABLE RETORT LID. 


of the experience and commercial fairness which character OF ANY MAGNITUDE, 
izes our dealings 


new WOPrks, or the ¢ 





rs, Purifiers, Retorts, Hydraulic Maina 


We would respectfully inviie Western men to call and see SABBATON’S PATI i all other articles connected with the Manufacture and 
ouy vatterns and works here SURRAY & BAKER ae 3 : 
ouy vatterns ¢ vorks here. N ey R a x grows ’ FURNACE DOOR ANT FRAME, tribution of Gas, furnished with despatch, Plans 
rort ayne. Indiana 1 S) fications prepared, and Proposals given 
SELLER’S CEMENT r the necessary Plans for Lighting Cities, 
NATIONA L COAL GAS COMPS NY. for stopping leaks in Retorts, vns, Mansions, and Manufactories, 
No. 4 Warren Street, New York. GAS GOVERNORS siete 


ae , ead sais ; JESSE W STARR & SON 
Hi. P. ALLEN, President. a eS ee oe ee Peganene ee w amie. 


low price, a 


l i ud in complete ord Sia 
N.B.—STOP VALVES from three t ry es W 
The proce ess wn as GWYNNE-IIARRIS, but from later very low prices. ied Camden Iron orks 


i tiny Pa i riately called the | SILAS C. HERRING 
most essential Improvements, more appropriately called the Camden, New Jersey, 


EN-HARRIS, or M RICAN HYDROCARBON process 
egg ager W iC ( 5 by tl i nt tl f t _ w | Office in Philadelphia No. 435 Chestnut St,, 
( aking ‘*‘ Water Gas, ) he deco osition of super- - ~ 
~ t rags ae f ; a te rt t ts ilarly t 1ose in 1842. DEILY & FOWLE av 187 é.| where a member of the Firm can be secn 
eated steam, 1 lre-clé etorts, set simils oO those tir 
( es Wot! ‘ ta cle encict Mc vet O ‘ between 12 m. and 2 p.m. daily. 
0al Gas Orks, iS an established success. More than On¢ y ag > 4 r > , 1 
Hundred Million cubie feet of gas have been made under LA l Rh E L I R O N VW Oo h K S. MANUFACTURERS OF 
this process, and for permanency and brilliancy, a8 well as ADDRESS. 39 LAUREL STREET. ALL KINDS OF CASTINGS AND APPARATUS FOR GA& 
economy both to the manufacturer and consumer, it is supe- | WORKS 


rior to any gas made by the old, or any other method, PHILADEREPHIA. 
The Citizens Gas Company of Poughkeepsie, New York, MANUPACTURERS 0} — Iron Roof Frames, 











have, since Jur Ist, 1875, made their gas solely under ¢) 
process, They light all of the street lamps and municipal CAS HOLDERS, For Retort : ¢ uses. Retorts and all castings re 
buildings, as wellas the greater portion of the city, and if 3 | juired for set i g i m in the lat est and most improved 
: . SINGLE AND TELESCOPI( | ] 197 |} model. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTER® 
the truth isthe object of inquiry, let their Works and their mr Paphos , for relieving the Retorts trom pressure, PURIFIERS, varying 
consumers be examined, OR WROUGHT IRON G D tAMES from 2,000 to 2,000,000 cubic feet daily purifying cé pacity. 
Our process is t int ttent but continuous. The steam We are prepared to furnish Holders, W n | f 
6; . 
and the oil are admitted into the retorts by gauge cocks, and Frames, Bench Castings, Condensers, 8 ‘3 | i ; W z ought Iron | Lime Sieves 
run for days without change, All the materials required, Drips, Bends, Tees, and a ther Iron W } t \ 
for Purifiers. Station Meters of all sizes. 
besides the steam, are 17 lbs. of Anthracite coal and abcut! Gas Works. Previous to 1868 our Mr. D ; j for Pu as sen {bs me 
3% gallons of Petroleum or Naphtha, per 1000 feet of bril- | and fifty-four Holders. Since that te w , ‘ | G A e ie G L Hy] 3 R Ss, 
llant gas. Gas Works and forty-six H . v Vv 
Rigths for sale. Inquire of the President. the erection of all our work, and wou f to th as ClO] TELESCOPIC AND SINGLE 
yanies i he f wing places, Ww re Vv iy , 8 i +A8 4 
ba : = _ ‘ >) Wit ast iron guide and suspension frames. GAS GOV 
BROWN & OWEN, Bolt Hat ANA AMINE, ra Se 
5 caster Barnes 4 INCHES DIAMETER, for WATER orGAS, Street Main con 
Williamsport, Pa Franklin, | | nections, such as BRANCHES, BENDS, Drips, SLEEVES, etc. 
Lacey cae STOP VALVES, from 3 to 30 inches, for both Water and 
Pa. et, 
— xr LwsID nn r . , T . Gas, 
EVERY DESCRIPTION OF , Pa. Law 
Haze com te: leffersor oO ' 
Freeport, Pa, I 


meg Algiers, N 1 Wrought !ron Work. 
Gas ald Water Works Supplies, wees". Huda..." | antano smith ana Sheet tron work required in and ort 





pcaecty ho yet yhia NY. | JESSE W. STARR. Jesse W. STARR, JR. 
Particular attention given tothe alterations of old works Annapolis, Ma. Penn Ya ¥ j —= — 
> Parkersburg, Wes Watkins, N. ¥ 
Estimates and Drawings furnished, Lynchburg, Va. Gloucester, N. J | GEO, STACEY. HENRY RANSHAW WM. STACEY 
Address all communications to Youngstown, O Salem, N.J 

Steubenville, O Mount Holly, N. J 


Zanesville, O. Plainfield, N. J GEO. STACEY & CO. 

N. W. Cor. 12th and Noble Streets, Mansfield, O Englewoo » 
pe hea gs Dover, De MANUFACTURERS OF SINGLE AND TELESCOPIO 
selleaire, O, fie 


420-1y PHILADELPHIA. Athens, 6 Meriden ‘Conn- GAS-HOLDERS 








AND ALL KINDS OF 


MACKENZIE & SAYRE MAN’F'G (O., __ <2 Wrought tron work 


| Used in the Erection of Gas and Coal Oi] Works. 
141 BROADWAY, NEW YORE. | Foundry on MILL STREET; Nos. 38, 35, 37 and 89. 
Office and Wrought Iron Workson RAMSAY STREET Cia 


Gas Works, Smelting Works & Machinery. ““° ssrsssscr, 





( nnati Gas-Light Co. | Baton Rouge, La., Gas Co. 
, . ar , Gas Co. | Saginaw, Mich., Gas Co, 
Proprietors of P. W. MAC KEN NZIES PROCESS AND AI PARATUS foi making [lluminating ght Co. | Oshkosh, Wis., Gas Co. 
, ‘ , - , , , Gas Co | Peoria, IL, Gas Co. 
Gas from Ordinary Gas Coals, enriched with Cannel or Ou Also, Mackeuzies Process for jas Co. Quincy, Ill., Gas Co. 
P ; : ‘ ; : 1: . +9 i., Gas Co. Champaign, Lils.,Gas Co, 
Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. Al tas Co Carlinville, Il, Gas Co. 
., Gas Co, Bowling Green, Ky., Gas Uc 
sas, Gas Co. Hamilton, Ohto, Gas Co, 
® } 4 1, lowa, Gas Co, Vicksburg, Miss., Gas Co 
P. W. Mackenzie’s New Engine and Boiler. chenn’Gas co, | Denver city, Cal, Gen Ce. 


484—ly T, Coverdale, Eng’r Cincinnati, and others, 








eer ae i 
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INTERNATIONAL--1876--EXHIBITION. 


The U. S. Centennial Commission 
HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. VY... U.S. A., 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS. to those for the use of 


the ORDINARY CONSUMER. The Instruments are WELL. MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. , 
Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


J. R, HAWLEY, 


Secretary, pro-tem. President 


Director General 


GROUP JUDGES. 
AMERIVAN. 


FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sir WILLIAM THOMSON, LL.D.. D.C.L., F.R.S., Great Britain. 
ington, D. C. JUL. SCHTIEDMAYER, Germany 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France 
Pror, J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 


Genera, HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 














SMITH & SAYRE MANUFACTURING COMPANY. 


21 Cortlandt Street, New York, | THE PERFECT GAS HEATER® 


PROPRIETORS AND MANUFACTURERS OF 


Mackenzie's Patent Gas Exhausters. 


THE BEST AND MOST RELIABLE IN USE. 





Constructed on the 
superheating principle, 
producing perfect com- 
bustion. 

Saves 331-2 per 
cent. over any other 
Stove. 


No Coalor Wood 
to handle 
No Dirt 
No Dust 


Thorough radiation. 
It can be connected 
with a chimney, or run 
through a small board 
placed under the win- 
dow. 
JUST THE THING FOR 
Dining, Sitting or Bath Rooms, 
Parlors, Offices, Studies, and 
Conservatories 
Send for Circular. 
THE RETORT GAS STOVE CoO., 
i89 Eddy Street, Providence, R. }. 


AUTOMATIC WATER 


, Cortlandt cor. New Church Sts. 


ao 
5 








yanies of the United States. 





Office, Coal and Iron Exchange Buildin 


SITUATION WANTED, 


BY A PRACTICAL MAN, AS SUPERINTEN- 
DENT IN A GAS WORKS. 


OVERNOR for regulating Pressure of Gas in Street Mains. 
i Bends and GAS APPARATUS of every description. 
We refer to all the Gas-Light Comy 


APPARATUS for Foul Lime of Purifying Boxes. 


3 Southern States preferred). Refers by permission to the 

a officers of the Company engaged with for the past eleven 

a years, Address “GAS SUPERINTENDENT,” office of this 
Journal, 441—6t 


President. 


ISBELL, Secretary. 





SITUATION WANTED. 





Isnett’s BALANCE VALVE COMPENSATOR ‘and AUTOMATIC BYE-PASS are used in connection with this 


ixhauster, as shown in above cut. 
Mackenzie's PATENT STEAM SET EXHAUSTER and SURFACE CONDENSER, with 


Ispeut’s Dovnre Gate STOP VALVES for Water and Gas. 


Send for descriptive pamy 


Engines, Boilers, Tees an 





re 
= 
<8 
— «a 
am 
of Pe 
HO: eS 
~O a | 
: a) He 
#e<es2° As Foreman of a Gas Works 
pa i ~ & 
= <| r-| ™ | | Is desirous of making a change. Is well known by several 
fon as rh fj | Gas-Light Companies. 
a _; (| Address'A. M., care of A.M, CALLENDER & Co., 42 Pine 
= ~ ~ | Street, New York. 439—6t 
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. T. C. HOPPER, Pres’t. & Gen’l Sup’t. WM. H. HOPPER, Vice WM. N. MILSTED, Treas. WM H. DOWN, Sec. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
Be” Sole Agents for W. Suac’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactori and Agencies where rders may be addressed, 
Agencies. ae Meter Compauy, 
37 Water Street, Cincinnati. ry W Tw -sceond Street, New York. 
20 Sonth Canal Street, Chicago. ul Twentv-second Stre et, I hiladelphia. 
2028 Clark Avenue, St. Louis. } und 124 Sutter Street, San Franciseo, Cal. 


HARRIS, HELME & MeILHENNYy, 
Successors to Harris & Brother. 


ESTABLISHED 1848. 


PRAGTIGAL GAS WETBR WANVFRAGLTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street. Philadelphia, Pa., 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas \ pparatt 


appertaining to the use of Gas Works 


Meter Provers, Centre Seals, Governors, 
: Also furnish all other Articles 


From Our long / ractvral Experi nce of the B USINeSS (COVErING a per l of 28 years) and from orr pe rsonal SUPETUU8ION of ald 
ork, we Can GUuarante all orde rs hy EVEL uted prompt y, an Lin eve ry respec £ satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. 


- 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 
i MANUFACTURERS OF 
Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 


Lamp Post Mete rs, Ete., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Be tna of all kinds, Pressure Reg gisters, Pressure and Vacuum Re- 


gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s, Pressure : =a Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all dese . er Letheby’s Sulph .d Ammonia Test Apparatus complete—also 


Testing and Chemical ‘Apparatus of all kinds, and of the most perfect dese rip ti yn, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the orIGrNALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
. Special attention to repairs of Meters, and ali apparatus connected with the business 
a All work guaranteed first ¢lass in every particular, and orders filled promptly 


-_ WILLIAM WALLACE GOODWIN. [335 ly HOWARD =~ Special Partner. 


ee Semnerens, | | Portland Cement, 
Dwrelling Houses, Public KIDD’S Roman Cement, $3.25 p bl 
Keene’s White Cement, 


reese MOE meres §— GAS CONSUMETS GUide serers cas Cement. 


CIRCULAR. 
4 Cents per lb. 
Enables every Gas Consumer to ascertain at a glance, with- English Fire Brick, No. a $28 per M. 













a 







WALWORTH MANUF. CO. 
No. 69 Kilby Street, 
BOSTON MASS. 

















ovt any previous knowledge of the Gas Meter, the quantity " Silica Fire Brick, $45 5 
, 
and money value of the Gas consumed. Also the best method [IMPORTERS 
i of obtaining from Gas the largest amount of its light 
i it will be to the advantage of Gas Companies to supply S. L. MERCHANT & CO., 
M their Consumers with one of these Guides, as a means of pre- 53 broadway, New York, 
Just below Trinity Church. 344-ly 
: venting comp/aints arising from their want of knowiedge in t@- Remit 10 cents postage for “ Practical Treatise on 
: regard to the registration of their meters. For sale by Cement. 
A. M, CALLENDER & CO., : 2 eye al co. 
, 2 ' NOW RE ADY AND FOR SALE, 
42 Pine Street, New York Room 18 

iy 
: The Removal of Tin from Copper Ves- kk i 
/ ; io Silt ‘ , PY Varnish for Transferring is made as follows: System of Boo eeping 

sels.—This uam beleasily accomplished, according to | ,. : . 
7 : . r,ke mastic in tenrs, 64 ounces ; resin, 124 ounces; FOR GAS COMPANIES, 

Professor Rottger, by immersing the vessel in a con- z 3 2 

F é P : pale Venice turpentine and sandarac. each 25 ounces Price $5, which should be sent either in Check, P, O. Order 
centrated solntion of susqui-chloride of lime. Ina é . 
leohol. 5 p oe lve a clean bottle or can in* or Registered Letter. 
he oe alcohol, 5 pints, Dissolve in a clean bottle orcan ina 

very few momenfs the tin is remeved from the cop- ‘ Blank Books, with printed headings and forms on thts sys- 
q ft . | warm jplace, frequently shaking it. When the gum 

per, and nothing remains to be done but to scour the ’ 





nag ven ag ee tem, will be supplied to Gas Companies, by applying to W, P, 
. a . | 18 dissolved, stral g awn sleve d itis | Fo LP 2 
latter with moisiened sand and dilute hydrochloiic | * “80*Ve% San it through a lawn sieve and it is | Fopsit Pailadelphia, or 


: At for use. —Jsonmonger A. M. CALLENDEK & CO., 
. fit for use Lonmonger. 
acid to obtain a perfectly clean surface. ° Office Gas-Ligur Jovanal, 42 Pine St) N.¥ 


wi aad Sg 


ra 








— 
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GHORGEH C. HICKS & CO., 


BALTIMORE, MD. 


OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 


WALDO, BROTHERS, 
Agts. for New England. 





94 Water Street. Boston. 


STANDARD CLAY RETORTS, 
Blocks and Tiles of all Shapes and Sizes, 
FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 


Drain and Sewer Pipe from 2 to 30 in. Diameter, 


A DD 


MANUFACTURERS OF CLAY IN GENERAL. 





Safe Delivery Guaranteed in any part of the Country. 
Manufacturing Facilities Unequalled. 


** INDIANAPOLIS. InD., Dxc. 18, 1876. 
“GEO. C. HICKS, Esq.. 
‘¢ Dear Sir, 


‘* Among the letters which you placed in my hands for examination regarding 
the general standing of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the le ading 
gas manufacturers of the U. S., speaking in the highest possible terms of their dural lity, freedom from the aceumula- 
tion of condensed carbon, and general excellence. T regret that these letters are mislaid, or still remain in the Judges’ 
oom at the Centennial. I suppose you are sware that your retorts wer’ awarded a First Premium at the Centennial. 

‘* Yours truly, a. 2. Bou. f the Centennial Jury of Awards ¢ 














